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A New Grinding Lathe. 


On this page we give illustrations of a 
new machine for grinding cylindrical or 
conical surfaces. As will be seen, the ma- 
chine is essentially a lathe with such modi- 
fications as are called for by the fact that its 
work is cone by grinding instead of by a 
cutting tool. The top of the bed is flat, 
affording a large surface upon which the 
carriage moves, and the outer edges are cut 
under at an angle, the carriage being gibbed. 
Its bearing on the bed is long, and its upper 
surfaces are so formed as to make a recepta- 
cle for the water used in grinding, from 
whence it flows to the bed, which is closed 
at the bottom to form a trough for the 
double purpose of securing rigidity and 
to form a reservoir for water. The 
pump shown keeps the water in circula- 
tion, and supplies it abundantly to the 
wheel. 

At the back of the bed is a regular 
Slate taper attachment, by which any 
ordinary taper can be ground in either 
outside or inside grinding, the former, 
of course, without the necessity for 
throwing the centers out of line. The 
carriage is moved by a screw, which 
is in front of the bed, working in a 
nut, which can be opened or closed upon 
it by a cam movement in the ordinary 
manner. This screw, instead of being 
driven by gears or belt from the spindle, 
as is the case in lathes, is driven by 
separate belts from the countershaft, one 
of which is open and the other crossed, 
working on tight and loose pulleys 
after the manner of a planer motion, the 
belts being shifted by movable stops to 
reverse the motion of the carriage aute- 
matically. Work may be revolved upon 
dead centers or otherwise as may be 
preferred, and any kind of chuck or 
face-plate may be substituted for the 
whirl, the same as on a lathe. 

A follow rest is provided, which comes 
in front of the wheel, and there is also a 
separate head which can be put on for 
inside grinding. Just back of the hand- 
crank on the cross-feed screw is a small 
worm-wheel with which can be con- 
nected a worm, which is supported in 
suitable bearings below so that it can 
be turned by a knurled disk. This 
worm can be connected or disconnected 
from the wheel at pleasure, and when 
brought up into action enables the 
cross-feed screw to be turned a very 
small amount with much greater cer- 
tainty and accuracy than would other- 
wise be possible, and at the same time 
the wheel can be moved rapidly when 
required. 

The machine will swing over the carriage 
15’ diameter, and will take in work 7 ft. long 
between centers. The emery wheels used 
are 1x9’, and are mounted on a spindle 14” 
diameter running in taper sleeve bearings 
provided with means of adjustment for 
wear. 

The main bearing of the head-stock spindle 
is 2x33’; cone puiley is for a 24” belt. 
Taper holes in the spindles are the No. 3 
Morse taper. The countershaft is provided 
with a drum 16” diameter for driving the 
emery wheels. The machine is made by the 
Springfield Emery Wheel Mfg. Co., Bridge- 
port, Conn. 


The British Board of Trade. 


In reading English papers an American 
reader cannot fail to have been struck by the 
frequent reference to the Board of Trade in 
regard to various matters of engineering. 
Few readers of the AMERICAN MACHINIST, 
probably, fully understand what the Board 
of Trade is, what are its functions, and 
whether, on the whole, its influence is for 
good. A short reference to these points will, 
we think, not be out of place. 

The ‘‘ Board of Trade” is a department of 
the government, the head offices of which 
are in Whitehall Gardens, London. The 
president of the board is a member of the 


As regards engineers, the Marine and the 
Railway Departments will call more espe- 
cially for remark. 

The Marine Department exercises control 
over shipping in various ways. By its sur- 
veyors ships are inspected for seaworthiness 
and as regards their boilers and machinery, 
and before a ship can leave port it must be 
certified to by the B. of T. as fit in every re- 
pect. The board regulates the number of 
passengers allowed, the tonnage for cargo, 


,etc., and inquires into cases of collision and 


wreck, and grants certificates to ships’ offi- 
cers in navigating, as well as to marine engi- 
neers. Probably the nearest approach to 


any similar body in the United States is the 
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| government, with a seat in the cabinet. 
|There are the usual permanent secretaries 
and other officials. 

| Generally the B. of T., as it is usually 
| termed in England, takes charge of all mat- 
| ters relating to trade and commerce. For 
}example, one of its duties is the deter- 
| mination of standards of weights and meas- 
| ures, a branch under the charge of Mr. H. I. 
| Chaney, and in a list of assistant secretaries 
| to different departments of the board is one to 
the Harbor Department, one to the Marine 
| Department, and others to the Railway De- 
| partment, Finance Department, Commercial 
Department and Comptroller of Corn Returns. 


Board of Supervising Inspectors of Steam 
Vessels, which exercises the control which is 
vested in the Board of Trade of England. 


The engineers of the board publish 


formule for the strength of boiler shells and | 


furnace tubes, and on the whole have, per- 
haps, exercised a beneficial effect upon ma- 
rine engineering, though it is questioned if 
they would have done so had it not been for 
the independent action of ‘‘ Lloyds,” a sort 
of marine classification of ships, which car- 
ries great authority, and is usually considered 
ahead of the red-tape officialism of the Board 
of Trade, which has followed in the wake of 
Lloyds on matters of scientific investigation, 


and so has not fallen so hopelessly in the 
rear as it would, no doubt, otherwise have 
done. 

Since the passage of the Boiler Explosions 
act, the B. of T. has had added to its duties 
the investigation of every land boiler explc- 
sion in Great Britain and Ireland, other than 
boilers which come under the supervision of 
the inspectors of mines under the Home 
office. It has not proved itself specially sat- 
isfactory in this respect, its reports upon 
boiler explosions being held up to ridicule, 
as may well be the case when it classes as a 
boiler explosion the melting out of a fusible 
plug, and bearing evidence of being written 
by men having but little acquaintance with 
land boilers. 

On the whole, perhaps, it is in the 
Railway Department where the Board 
of Trade exercises its chief control as 
regards engineering other than marine. 
It is by the control of the board that no 
British railway can be worked in a 
palpably unsafe condition. Such a thing 
as the running down of the road and 
rolling stock to a condition of absolute 
A road 
thus run down, as we regret to say is 
often would be 
promptly closed or traftic on it  sus- 
pended; or, if moderately bad, passenger 


danger would be impossible 


done on this side, 


traflic would perhaps alone be ordered 
to be discontinued. 

Asan example of the control exercised, 
a recent order has been made compelling 
every line to be worked by the block 
system by November, 1890, the only 
exceptions allowed with short 
branch lines, worked by one locomotive, 
or single tracks worked by the train staff 
system. 


being 


Bridges, of course, come under the 
board’s supervision, and in this respect 
the board is responsible for the rule of 
an uniform stress of five tons per inch 
section in tension for wrought-iron—a 
rule which has kept back progress in 
sritish building, and favored 
types of bridges where, five tons being 


bridge 


too high for certain details and too low 
for others, a general mean has_ been 
struck by the use of rigid trusses acting 
as whole beams rather than as articulated 
Asan economy, the rule has 
perhaps been bad, but as a public safe- 
guard it efficient, and the 
record of failures has been practically 
vil, that of the Tay 
abnormal, and due to bad design of 
piers rather than to defects of super- 
structure, 

In respect to the huge Forth Bridge, 
this was built under Board of Trade 
inspection, and the material in it was 
| allowed a maximum stress of 74 tons (of 2,240 
| pounds) as a concession to steel, and certain 
| conditions laid down by the board, the usual 
|maximum for steel being the low stress of 
six tons only. 

After the Tay Bridge disaster a committee 
was appointed to consider the question of 
| wind pressures, the report of the committee 
being rendered to the Board of Trade. 

The board publish blue books on different 
subjects, one, for example, called the con- 
tinuous brake return, giving the particulars 
of every railroad company’s progress in 
rolling stock with contin- 

Other blue books give par- 


structures, 
has been 


sridge being 


fitting its 
uous brakes. 
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ticulars of numbers of passengers carried by 
different roads, and a great variety of statis- 
tics of railway working. 

Some recent tests have been carried out by 
the boara’s engineers upon the crushing 
strengths of boiler flues of corrugated plate 
and of Brown’s ribbed plates, which are val 
uable. As regards the control over railroads, 
there is not much doubt but that the super 
vision of the Board of Trade has been a de- 
cided means of insuring the safety of the 
traveling public, though, indeed, were such 
control not exercised, it is very questionable 
if the public safety would be endangered by 
neglect of bridges and viaducts, as coroners’ 
juries would promptly return verdicts of 
manslaughter against those responsible for 
sucb. Still, the control of the board has 
checked any attempts in the direction indi- 
cated, and speculation in railroad stocks has 
been, in consequence, of a very much milder 
description than that which flourishes in Wall 
street. 

An officer of che 
board inquires into 
all cases of loss of 
life on the railroads, 
and reports to the 
board any defects in 
signal apparatus, 
track, locomotives 
and cars, or man- 
agement, which 
may have led to the 
accident, and the 
board apportions 


a 


censure according- 
_ly. There is thus 


offered the curious 








The inspection of factories, mines, fisheries| The New Works of the Straight Line 


and explosives comes under the control of the | 
Home office, not of the Board of Trade, but 
it will be seen that the duties of this latter 


Engine Company. 


A visitor to the new shops of the Straight 
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from the board. 
The reports on 
accidents by the 
board’s officials are 
very 
criticised, — 


frequently 

severely 

and do not, perhaps, ——_ 

carry much weight | 

when they coptia- 

vene public opinion, 

and thougb, as is 

usual with official 

ism the world over, 

the opinion of the a 

board’s engineers is, | 
| 
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carved in letters of stone over the main en- 
trance: ‘‘ Visitors always welcome.” This 
differs radically from the usual notice nailed 
to the gateway of machine shops: ‘‘ No 
admittance, except on business”; butit dif- 
fers scarcely more than many of the features 
found inside the shops differ from those of 
other modern engineering establishments. 

The view we give on this page has the 
appearance of a two-story building, but, as 
will be seen by the section, Fig. 2, the shop 
proper is one story only, the high section at 
the right furnishing room for the traveling 
crane, aud the only portion that is really two 
stories is that occupied by the offices, the 
space above which serves as a space for stor- 
ing pattern lumber, and the dining and read- 
ing-rcom, 20 by 40 feet, for the men, which 
also serves for stockholders’ and other meet- 
ings. 

Fig. 1 gives the ground pla arrangement. 
The front along the east, running atan angle, 
is partially disguised by the arrangement of 
the offices, beneath 
which there is a 
cistern, capable of 
storing all the water 
from the roof, in a 
3-inch rain storm. 
The driveway, as 
will be seep, runs 
through the build- 
ing, cutting off the 
engine-room, boilcr- 
room, blacksmith 
and carpenter shops, 
separating them 
from the main shop 
as usual, except that 
they are all under 
the same roof. 





Slitting 
Sau 





nel 


The scales are 
placed at the front 
of the driveway, 
with the beam in the 
lobby, where the 
boy can do the 
weighing, and _at- 
tend to calls, 

A line of openings 






Blacksmith Shop 





Space 
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2nd. Boiler 














puts the sunerinten- 
dent, drafisman, 
secretary, Oflice boy 
and engineer all in 
sight of each other, 
] each having a view 
of the main en- 


through the offices 
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Boiler 
trance. 

The engine-room 
isto contain a dyna- 
I mo for electric light- 
ing. A stairway 
leads from lobby to 
second story. The 
main office has dou- 
ble walls, fire-proof 
self-closing doors, 
with fusible solder 
hooks, and is prac- 
tically fire-proof,. 
The cistern being 
below, and the ceil- 
ing being protected 
by brick arches. 

The irregular 
i shaped superiutend- 

ent’s room has win- 
om dows on two sides, 
giving a full view 
of the machine- 
room, ard is imme- 
diately adjoining 
the part railed off 
for the pattern 
makers. 
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sult is good. 

Of the more di- 
rectly commercial 
functions of the Board of Trade is the pre 
paration of statistics of imports and exports, 
and other statistics usually classed as the 
Board of Trade Returns, 





Cross Section Looking West 


Tuk NEw WorkKs OF THE STRAIGHT LINE ENGINE COMPANY. 


are nevertheless already very numerous and 


this department of the British Government. | counters 





inscription 


which 





Line Engine Co., at Syracuse, is apt to find 
varied, and such as to account for the fre- many things there which will surprise him 
quent occurrence in the papers of the name of somewhat, the first surprise which he en- 
being the 





is 





benches for scraping 
valves. 

The traveling 
crane reaches the larger tools, the testing and 
erecting floor, along the entire south side of 
which there is a line of closets for finished 
work, with panel doors. 
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A stairway in the pattern aw leads to the grief those who proposed to get two or three White Prints. To prepare white prints is much more 
dining-room for the men. prices for their product. It was a good work. —_—— difficult than to perform the same operation 
The cross-section of building, Fig. 2, ——- ome By J. L. Brxpy, Jr. for blue prints; that is, to prepare them so 
shows that the three north sections have; The Mombasa and Nyanha Railway was | that they will not be streaked. It can be 
roofs of the saw-teeth form, the north slopes publicly inaugurated recently. Mombasa is} The receipt for making white prints can be accomplished in the following manner: Get 
being of glass, and these, with the double |} found in several books and papers, but to a large drawing-board, screw an eyelet in the 
rows of windows on the south, gives one the > |make them successfully, even with the re- center of one of the edges, and suspend it on 
impression on first entering that the ruling | ceipt, is quite another thing. If I am not. the wall at a convenient height, having about 
element of the whole establishment is light. | comeee | greatly mistaken a receipt for them is given a six-inch loop of string for a cord ; this is 
Throughout the entire structure it is lin The Techno-Chemical Receipt Book, in one done so that one side of the board can be 
evident that each detail has been a separate lissue of La Nature, The Engineering News, used to prepare the paper on, the other side 
study. The floor is 2’ plank with an inch |and some other papers that I do not remem- to finish it ; the board should be so arranged 
hemlock facing, planed and jointed without | ber the names of ; but Lam sure that I] have that it can be firmly fastened at the bottom. 
matching, laid upon two feet of stone work. a 1 seen no less than five receipts At the top of the board should be fastened 
The posts made of two channel irons, curved \ or copies of the same. In all) two common spring office clasps, generally 
and united to a cast-iron base, as shown in — = Sere shops where a regular line about twenty inches apart ; these hold the 
Fig. 9. | | | |/ of work is done, blue prints sheet of paper in’ position ; an inch tack at 
The style of roof trusses is shown in sec- +——| | | | | are much preferable to white | each bottom corner to hold it from curling. 
tion, Fig. 2, and by Fig. 6. The trusses are [| oe =f | | prints, as they are casier To remove the sheet fromthe board draw the 
: 2 2 6 Se ; ; 
wholly composed of 2'x3}' angle iron, placed —ft | | " | and cheaper to make, besides. tacks at the bottom, hold them between the 
8 feet from center to center, aud carry the | | | | | viving better satisfaction. thumb and forefinger, catch the paper at 
~ | | 
roof planking, which is the only wood about i iC | | White prints are adapted to the upper corners between the third and 
the roof, excepting a strip of §''x3}" riveted | ; | special drawings, bridge and fourth fingers, and with the other fingers 
between the angle iron which forms the Ht | structural work, or any case press the clasps, which frees the paper, re 
rafter, and to this strip of wood the roof | where but one set of drawings move to rack, and tack it 
: ai a : : n te aoe : 
planks are nailed. : will be required. They are | Combination ‘* ¢ should be kept in a 
The outside window sash and framing— | ; better adapted to this class of tight-corked bottle, in the dark, and shaken 
except in the oftices—and all the thin par- work for the reason that cor- | well before using. To prepare the paper 
| 
titions, are of iron. All the iron work is aim rections can be easily made on | place it on the board as deseribed. Pour 
painted a light blue, and the wood work a ' them, whereas with blue prints | into an earthen bowl the amount of ‘*C” that 
light yellow. oa ae | it is the reverse, | is required, and with a soft hair brush about 
The outside walls are of brick, excepting | The chemicals required are | three inches wide go over the sheet in a ver 
that on the west, which is covered outside fe as follows :- tical direction, taking great care that one 
and in with corrugated iron, removable, if (No. 1.—Granulated gum | place is hot gone over twice, for in this 
any extension of the works should hereafter —+— | ' arabic. largely lies the secret of success ; this opera 
be decided upon. | | No. 2.—Tartaric acid. | tion must be performed 'very rapidly, so that 
* . | ) Y 2 — ~ ] . » Pan, . . 
In the arrangement of shafting, the engine A, No. 3.—Suiphate of iron, | the part of the sheet where the solution was 
‘ er. : = : No. 4.—Sesquiperch lo r- | ,. : ; ; ony 
drives the jack shaft at high speed, and from | ide a? ton | first applied will not get dry before it is 
this the dynamo is to be driven, without an | No. 5.—Gallie acid. | rubbed down ; next take a soft linen cloth, 
excessively large pulley. Dissolve and thoroughly mix | wet it in the solution, and rub the chemical 
The first line, running to carpenter shop, ' ee ‘ evenly over the paper. [I mean by this, more 
; . . oz. NO. In: oS OZ. 0 po ie : : 
} runs at 250 revolutions, and from this, belts | water evenly distribute the solution that was ap 
1 drive the two lines in the machine shop at 11 oz. No. 2 in 8 oz. of | plied with the brush. TI wet the cloth simply 
E _ | . . . 
: 150. Either of the three lines can be stopped — B. Water. to make it as soft as possible, not to apply 
i e \ Y 2 4 4 j . . ie 
: without stopping the others ; cords being ar- | cha No, 3 in 3 02Z. of | more solution, Preparing the paper requires 
3 . water. : _ 
3 » > ; | y . wig ret ‘ ‘are ¢ “onsider: , 
3 ranged to operate clutches from the points 12 oz. No. 4 in 8 oz. of |# Steal smount of care and considerable 
4 most convenient, should occasion demand a | water, skilled work. Some draftsmen use only a 
2 ick stop. » line shaft hangers are of : ~ . | brush to prepare the paper wi | "’ 
: quick OF The line shaft hangers are of | ee a ee eee ee sh to prepare the paper ith, but I can 
3 Bewrmeen. i RRB Peni | as make the two give the best results. Tha 
: i aa : ; i separate bottles, giving each ; . 
‘ The work benches are bolted strips of ja : oi . | paper is exposed in the same manner asa 
3 : . 2 its respective number; that 1s, ; ; 
2 maple plank, set edgewise, and the drawers, | nt ae blue print; when cured the lines on the shee 
3 : —-—-1-- mark each bottle. The solu ; ; 
; of cast-iron, are no drawers at all, but boxes : ‘ ; a a . | Will be of a delicate yellow, and the paper 
§ ; : l tion for preparing the paper is ; . ‘ 
of the same size as drawers, cast on an iron i ; ; white ; remove from frame and place it on 
z : d made from the last combina- : ; ; sieges 
post, and swing out like acrane. The stack Dy opposite side of board from which it was 
shown in Fig. 4, and the traveling crane, of \ ( ea prepared on; in a bowl,and on a heaping tea 
4 . $ . : % I \ | \ | 3 parts ot No. . » - 2 - 
which we may give cuts later, are both spe | es Nigeere? spoonful of gallic acid) pour half or two 
: i ” : Sees Copeeseracererereans Cc! * parts of No. 2. 2 i ; ain ; 
cial designs. 7 Stack without Guy Rods. Channel Iron Post \ 1 part of No. 3. thirds of & cup of boiling water ; now with 
All men, and some buildings, have their Vig. 4 ép.e 24 parts of No. 4. another hair brush apply this mixture ; this 
s ° . ° oe ° 
weak points. will turn the lines black; this should 
: : AP ; 
Mounting the engine over the cen- ; —— a 4 be done rapidly and evenly, after 
tral front naturally raises the ques- I q | | Which rinse the drawing in water ; 
° ° . s? Dini Roo } * 
tion of good taste, and can be justi- Worlamens? Dining m we now have a handsome white 
tied only on the ground that there + 4 print—that is, if it has been evenly 
seemed no better place to put it andj done, but more likely it) will be 
j . } i } ee 2 
get it out of the way, unless it was streaked; however, time and practice 
i . . N ~ ~ > f : ; ; 
i in the cupola; but as it was the 4 (— \ / will remedy this last evil. 
| original, for which the professor Se = —- — . = SS nee we 
x . . / lose —————— | ' . é = mn" . 4 
7 seemed to have a feeling of reverence, ( Phe International Congress on In 
¢ it was a question with him between \ ry Driveway (— land Navigation, recently held at 
|= good taste and affection, in which | TW fi | Tl i i) Manchester, England, took strong 
the latter won. ; i(! (peat asf vrounds in favor of the construction 
c P r ° P von ae a i ALY inl Scales < 7 = . ; 
: It is hoped to balarce this possible fe Po 1 so ® and maintenance of waterways, as 
a fi r 41 l . . 
defect by procuring a bust of James ( ih Me re | affording cheap means of transpor 
Watt, to place in the central niche. P41 Cistern 3 Cistern tains aa Toh tation, The development of water 
Such of our readers as have an / se oy i { ways and railways together was also 
hour or two at their disposal in eee favored, the ground taken being that 
* . Y +g ; , Fae Pe ‘ ; , > . 
Syracuse will find over the entrance Section through Office and Engine Room. both would be benctited thereby, 
of the works of the Straight Line Pig. 3. owing to the greater commercial 
Engine Co., the motto— oe development, 
‘Visitors always wel- ” ; —_—+e—_—__ 
come’’—and the spirit of nor \ Some years since, the 
that motto acted upon = FAN question was raised in the 
within. it VA \ J AMERICAN MACHINIST as 
—->-—_— \ . a J /, to whether a locomotive 
It will be remembered a \ 7, ' boiler had ever exploded 
that some two years since — a \ 4, when under motion, 
: : rom | Me \ yy 
the jute manufacturers —s— \ Py y was settled that such 
formed a pool and raised -———a Ver A \" ) stances had occurred. In 
. . x — S v = aoe oN RS as 4 a , ; : ‘ 
enormously the price of ™ Te confirmation of the prob 
jute bagging for wrapping Fig. G. | ability of this, a locomotive 
cotton. The Farmers’ Al | boiler recently exploded 
liance took a hand in the THE NEw WORKS OF THE STRAIGHT LINE ENGINE CoMPANY.—SEE PAGE 2. on the Pennsylvania & 
deal, and a considerable Ohio road just as it was 
part of the cotton crop of last year was wrap- one of the East African Company’s most Add two or four parts of water; fou pulling into Pavonia, a small station near 
ped in cotton bagging. This yearthe Alliance southern possessions, and this railway is the parts for light, quick prints, two parts for Mansfield, Ohio, The engineer and fireman ; 
: has decreed that the cotton wrap shall be used. first to be built on the east coast. It will be five dark ones. Better results will be attained if were instantly killed, and a brakeman on the 
This commendable action of the Alliance has hundred miles in length, and will penetrate the water for numbers 1 and 5 is boiling hot, fourth car from the engine was thrown sev 


broken up the Jute Trust and brought to regions said to be rich in natural resources. | or even blood warm enty-five feet, but escaped with slight injuries. 
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Odontics, or the Theory and Practice of 
the Teeth of Gears. 


By Geo. B. GRANT. 
THIRTEENTH PAPER. 


126.—NON-CIRCULAR PITCH LINES. 

The consideration of pitch lines that are 
not circular, and of the teeth that are fitted for 
them, is an interesting but not particularly 
important branch of odontics. Such pitch 
lines are largely used for producing variations 








Irregular pitch lines 
Fig. 107. 
of speed and power, but have no other prac- 
tical applications, 
127.—THE IRREGULAR PITCH LINE. 

The most general case is that of two indefi- 
nite irregular curves rolling together, Fig. 
107, the only condition being that they 
shall be so shaped that they will roll together 
continuously. 

As the practical importance of the free 
pitch line is very small, we shall not ex- 
amine it in detail. 





Fixed centers 


Fiy. 108. 


128.—PITCH LINES ON FIXED CENTERS. 

When we attach the condition that the two 
pitch lines shall revolve in rolling contact on 
fixed centers, we have a definite problem of 
more interest and importance than that of the 
free pitch line. 

If, as in Fig. 108, we have a pitch line A 
revolving upon a fixed center a, we can con- 
struct a pitch line B that will roll with it, 
and revolve on the given fixed center /, by 
the following process, 





Set of Multilobes 

Fig. 109. 
From any pitch point O, step off equal arcs 
Oc, ce, cc; draw circular arcs cd from the 
center a; draw circular arcs dn from the 
center }; step off the same equal arcs Oe, 


AMERICAN 


ee, ee, then Oece will be the required mat- 
ing pitch line. 
These curves will always be in rolling con- 


tact at a point on the line of centers ab, the 





Train of multilobes 


Fig. 110. 


pitch point and the angle of the curves with 
the line of centers continually changing. 
The velocity ratio of the curves will be 
variable, and always equal to the inverse pro- 
portion of any two mating radiants, ae and 
be. 
129.—CLOSED PITCH LINES. 
When one of the curves of Fig. 108 isa 
closed curve, the other will in general not 
be closed, but by trying different centers, a 
curve can be found that will be closed. 








if 
Elliptic multilobes 


Fig. 111. 


If the closed curve a,, Fig. 109, is taken, 
the mating curve A, will be closed when the 
center is chosen at a certain point B,, that can 
be found by repeated trials. 

The mating closed curves thus constructed 
will seldom be alike, but will always have 
points of similarity. A salient point g on one 
will be paired with a reversed point or notch 
on the other, and lobes on one will be repre- 
sented by depressions on the other, Half a 
revolution of one of the curves, from any 
position, will turn the other through half a 
revolution. 
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Elliptic piteh lines 

Fiy. 112. 
130.—MULTILOBES. 

If, after finding the center B,, Fig. 109, for 
the closed mating curve, other centers are 
tried, second, third, and succeeding centers, 
B,, By, By, will be found, about which the 
mating curves will also be closed. 

These closed curves, called multilobes, will 
be each divided into like lobes, the second 
the third, or 
trilobe, into three lobes, and so on. 

If the center is placed at infinity, the rack 
lobe A g will be formed. 

If the center be taken negatively, on the 
same side asthe original center },, at bg, D3, 


curve, or bilobe, into two lobes ; 


b,, ete., negative multilobes a,, a3, a4, etc., 
will be formed about the original curve a,. 

All these multilobes, positive and negative, 
will roll together collectively about their fixed 
centers, in rolling contact at a common and 
shifting pitch point O. 

Any two, of the same sign, will roll in inter 
nal contact, and any two of opposite signs 
will roll in external contact, so that they can 
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When it so happens, as it does with the | 
ellipse revolving on its focus, or the logarith- | 
mic spiral revolving on its pole, is taken, that | 
the first derived pair of curves, or unilobes, 
are exactly alike, all the multilobes will be | 
alike ; the positive trilobe like the negative | 
trilobe, and so on, so that any two curves of | 
such a set will work together in either inter- | 
nal or external contact, Fig. 111. 
131.—CONIC SECTION PITCH LINES. 

If two like conic sections are mounted upon 
their foci, they will roll together. 
Their free foci will revolve at a fixed dis- 
tance from each other, and may be connected 
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Parabolic pitch lines 
Fig. 113. 





by alink. The line of the free foci will in- 
tersect the line of the fixed foci at the point 
of contact of the pitch lines. 

Fig. 112 shows a pair of ellipses, Fig. 113 
a pair of parabolas, and Fig. 114 a pair of 
hyperbolas. 

The elliptic pitch line is the only one 
known that will revolve with its equal, and 
make a practical and complete revolution. 

132.—THE LOGARITHMIC SPIRAL, 

If the radiants a, }, ¢, d, e, Fig. 115, make 
equal angles with each other, and each one 
is equal to the adjacent one multiplied by a 
constant number, their extremities will deter- 
mine a logarithmic spiral. 

If the first radiant a is given, with the con- 
stant multiplier 7, the second radiant will be 
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Hyperbolic pitch lines 


na, the third will be n® a, the fourth will be 
n® a, and so on. 

given, and there are p equal angles between 
them, the constant is 


: — 
a = oe 
a 


so that it isa simple matter to construct a 
logarithmic spiral to connect any two given 
radiants at any given angle with each other. 
that all tangents, A or #, make the same 
angle with the radiants at their points of con- 


Logarithmic pitch lines 
Fig. 115. 


tact. The curves are always inclined to the 
line of centers at the constant angle. 


The curve continually approaches 





be formed in train, Fig. 110. 





center M, or ‘‘ pole,” 





If the first and last radiants, a and e, are | 


The curve possesses the singular property | 





number of turns about it, but never reach- 
ing it. 
It also has the entirely useless property that 


Internal logarithmic 
pitch lines 


Fig. 116. 








° 
| 


|the pole will trace an involute of the base 
| circle if it is rolled upon the pitch circle (75). 
| It possesses the property, not possessed by 
|any other curve, that it will roll with an 
| equal mate on fixed centers that can be varied 
‘in position. The curve 7 will roll with the 
|curve (’, whether its pole is at V, or at S, or 
at V. 

| Fig. 116 shows a pair of logarithmic spi- 
rals in internal contact. 


| 
| 


| 


| 
| 
| 





Composite pitch lines 


Fig, TI7. 





133.—COMPOSITE PITCH LINES. 

Instead of drawing a curve at random, 
and finding the mate to run with it, Fig. 
108, the complete pitch line may be built 
up of a number of curves, of which the 
properties are known. 

Thus, Fig. 117 shows composite gears, 
consisting of circular parts A and a, and an 
elliptic trilobe B, working with an elliptic 
bilobe 5. Fig. 118 shows a combination of a 
pair of logarithmic spiral arcs A and a, a 
pair of elliptic bilobal arcs B and 3d, a pair 
of logarithmic spiral arcs D and d, and a 


a P| 








M 
Composite pitch lines 
Fig. 118. 


pair of elliptic quadrilobal arcs H and e. 
An endless variety of combinations can be 
made in this way. 

It is not necessary that the component 
curves be tangent, if they succeed each 
other continuously. Fig. 119 shows a pair 
of equal logarithmic spirals with a break 
at ab, the action at 6 commencing just as 
it ends at a. 

Care should be taken to avoid salient 
points, breaks, andi nterruptions of the con- 
tinuity of the curve, for there must be 

defective tooth action at such points. The 
curves should run smoothly into each other 
with gradual changes of curvature. 


134.—TEETH OF NON-CIRCULAR PITCH 
LINES. 

The action of the teeth of non-circular 
pitch lines does not, at first sight, appear to 
follow the laws pertaining to circular lines, 
but there is really very little difference. 

If we consider the two pitch lines to be 
|free, and to be so moved while they roll 
| together that the pitch point O, Fig. 107, is 


the fixed, and so that the fixed line ¢ C is always 
making an infinite at right angles to both curves at their com- 
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mon point O, the laws of the tooth action will 
be almost precisely the same as laid down 
for the circular pitch line. Fig. 107 may be 
easily applied to (24) as illustrated by Fig. 15. 

When the centers are fixed, the same tooth 
action takes place, but the line of action and 
the pitch point continually change their 
positions. 

The teeth of non-circular pitch lines can 
therefore be formed either by conjugating a 
given odontoid, as in (24), or by the rolled 
curve theory of (82). 

By all means the most practicable method, 
when the circumstances will permit, is to 
make up the curve by joining approximating 
circular arcs, and to provide each circular 
arc with teeth in the ordinary way. See this 
process as applied to the elliptic pitch line at 
Figs. 129 and 130. [See later issue for these. | 

135.—TEETH AT SALIENT POINTS AND 
BREAKS. 

When there is a salient point, or other inter- 
ruption of the continuity of the action, as at q, 
Fig. 109, or at Mm, Fig. 118, there must be 





Broken pitch lines 


Fig. 119. 


an interruption in the arrangement of the 
normals of any tooth curve, and a consequent 
failure of the tooth action. 

Fig. 120 shows a cycloidal tooth curve M, 
at a corner or salient point S, between two 
circular pitch arcs. There is a circular are 
A on the odontoid made while the describing 
circle is turning about the point S, and that 
are can have no continuous tooth action. 
Therefore the tooth action will fail, unless 
the next tooth curve JW springs from the 
salient point. 

If a tooth springs from the salient point, 
the tooth action will be correct, but mechani- 
cally imperfect, as the are of action of two 
teeth cannot lap over each other to allow for 
practical defects. And then, as two tooth 
curves cannot spring from the same pitch 
point in opposite directions, such gears can 
run in but one direction, and are not reversi- 
ble. 

When there is a break, as at ab, Fig. 119, 
the teeth must be so cut off that they will 
separate at a just as they engage at 4, for there 





The salient point 
Fiy. 120. 


is a sudden change in the velocity ratio. 
Such combinations are practicable, but in 
every way undesirable. 

136.—THE ELLIPTIC GEAR. 

The principal, and almost the only use of 
the irregular gear, is to produce a_ variation 
of speed between certain given limits, with- 
out conditions as to the variations of speed 
and details of the motion between the limits. 
When that is the only object, the elliptic 
pitch line is the only one that is required, and 
it is chosen because it is the only known con- 
will work in roll- 
ing contact with an equal mate, and because 
it is, next to the circle, the simplest known 
curve. Of the elliptic multilobes, the uni- 
lobe, or simple ellipse, revolving on one of 
its foci as a center, is the only one used to 
any appreciable extent, and therefore is the 


tinuous closed curve that 


machines, and others where the work is done 
mostly during one-half of the suroke of a 
reciprocating piece. The work of a planer 
tool or of the plunger of a single acting 
pump, is all done during the motion of the 
tool, or of the plunger in one direction, and 
the only object on the return is to get the 
piece ready for the next useful operation in 
the quickest possible time. 

For an example, the bobbin of a spinning 
machine is to be wound in a conical form, 
the thread being fed to it through a moving 
guide, and the necessary variable motion of 
the guide, fast at the point of the cone, and 
slow at its base, is best given to it by a pair 
of elliptic gears. For another example, the 
motion of the platen of a printing press 
should be rapid when the press is open, and 
slow and powerful when the impression is 
being taken, and the object can be reached 
best by a pair of elliptic gears operating the 
platen. 

The practical uses of the elliptic gear are 
endless, and it would be in greater use and 
favor, if it were not for the fact that its pro- 
duction, by the means ordinarily in use for 
that purpose, is as difficult and costly as the 
resulting gear is unsatisfactory. 


1387.—THE ELLIPSE. 


To thoroughly understand the construc- 
tion and operation of the ellipse, it is neces- 
sary to learn but a few of its many proper- 
ties. 

The mechanical definition of the ellipse is 
that it is one of the ‘‘conic sections.” If the 
cone, Fig, 121, is cut by a plane C at right 
angles with its axis, the outline of the section 
will bea circle; if the plane # cuts the cone at 
an angle, the section will be an ellipse; if the 
plane P is parallel with the side of the cone, 
the section is a parabola, and if the plane // 
is at such an angle that it cuts both nappes of 
the cone, the section is a hyperbola. All 
these curves will roll together when fixed on 
centers at certain points called foci, but the 
ellipse, and its special case, the circle, are the 
only ones that are capable of continuous mo- 
tion. 

In the ellipse, Fig. 122, the point C is the 
center, the longest diameter, AA’, is the 
major axis, the shortest diameter, BB’, is the 
minor axis; A and A’ are the major apices, 
and Band B' are the minor apices. 

If an are be drawn from the minor apex, 
with a radius equal to the major semi-axis, it 
will cut the major axis at points F'and F’, 
called the foci, and one focus must be chosen 
as the center, about which the curve is to re- 
volve if used as the pitch line of a gear. 

It is a property of the curve that the sum 
of the distances, PF’ and PF’, from any 
point to the foci is equal to the major axis, 
AA’, and this feature is used as a means of 
constructing the curve by points. Draw any 
are at random from one focus with radius 
FP. Draw an arc from the other focus with 
a radius equal to AA’—¥FP, and it will cut 
the first arc at a poiot of the ellipse. When 
the point P is near either major apex, the 
arcs intersect at such a sharp angle that the 
method is nearly useless. 

Another, and much the best known method 
for constructing the ellipse by points,is to draw 





Conic sections 


Fig. 121. 


any radial line Z, and also circular arcs W 
and V, from the center throngh the apices. 
From the intersections, « and », of the radial 


shapers, slotters, and similar cutting tools, as} Another valuable property of the ellipse is 
well as for pumps, shears, punches, shingle! that if the line pad be so drawn that the dis 


tance pa is equal to BC, and pi to AC, the 
point p will be upon the curve if the points a 
and } are upon the axes. 

The curvature of the ellipse is an important 
feature in connection with its use as a gear 


pitch line. It is sharpest at the major axis 











The ellipse 
k Fig. 122, 





A, and flattest at the minor apex B, else- 
where varying between the two limits. 

The radius of curvature at cither apex, 
that is, the radius of the circle that most 
nearly coincides with the curve, is found by 
drawing the lines Bh and Af at right angles 
with the chord AB. The distance C/ is the 
radius of curvature at the major apex A, and 
the distance Ck is the radius at the minor 
apex B. 

The normal PN to the curve at any point 
P bisects the angle FPF" between the focal 
lines, and the tangent P7'is at right angles 
to the normal. 

——__eag>e—__—_- 


LETTERS FROM PRACTICAL MEN. 





Notes on Machine Design. 
Editor American Machinist : 
As Mr. Woodward, in his Notes on Ma- 
chine Design, takes occasion to emphatically 


tapers, it may not be out of place to consider 
the consistency of his own 
Perhaps I do not fully comprehend the aqa- 
vantages of having a lathe head-stock cast 
rather than bolted on, but as about the only 
lathes I ever built were made that way, 
naturally I have some notions favorable 
to it. 

From the gist of Mr. Woodward's article, 
one cannot fail to infer that why he aavo 
cates the casting-on plan is for strength, and 
as all the strain on a head-stock must come 
on it through the spindle, and as the greatest 
strain is up, then the cast-on is better than 
the bolted-on one, because it cannot lift 
The strain comes on the spindle first, and 
how the two bolts that hold the cap on 
Mr. Woodward’s lathe are going to stand 
the strain any bevter than the two bolts that 
hold the head-stock on mine is something 
that I ao not understand. 

While he condemns the bolting-on in gene 
ral, he condemns the swinging head in 
particular, although he fails to explain why, 
if four bolts will hold it as a fixture, they 
will not hold it equally well after it has been 
moved, if they are tightened to the same de- 
gree. If he calculates there is danger of 
its slipping, should he try it he woulda fina 
that he slipped up on his calculations. 
Swinging lathe heads could be made, likely 
have been made, like some men’s heads, 
more of a nuisance than anything else; 
mine may be so, but judging from the action 
of the men, I am persuaded that it is a good 
thing to have one lathe in a shop with a 
swinging head. 

We have a Pratt & Whitney machine with 
a Slate taper attachment, kept in as good 
condition, probably, as the average, but for 
boring taper holes it is not, and from the 
nature of its construction caunot be as good 
as the swinging head. One wants to bore 
taper holes with the large end out, and to 


suggestions, 








only one that requires examination in detail. 

The use of the elliptic gear is practically 
confined to producing a simple variation of 
speed between known limits, and to produc: | 
ing a ‘quick return motion” for planers, 


line and the circles, draw lines parallel to the | 
axes, and they will intersect, always at right 
angles, at a point « on the curve. This | 
method is very accurate, and has no failing 
position, 








commence at the outer end and bore in, and 
that is where, in the taper attachment, the 
man is at the mercy of lost motion. 

Ido not wish to be understood as object- 
ing to casting the head-stock on the bed; in| 


condemn the swinging lathe head for boring | 
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fact, I should in general cast the whole thing 
on, and have no half-way business about it. 
But if I wanted a lathe with a swinging 
head to bore tapers, I would make it to 
swing, and so when it was fastened it would 
be as near a solid casting as possible. 

Mr. Woodward, in condemning the swing- 
ing head, has the best enaorsement in the 
world — ‘*Chordal,”’ but perhaps neither 
Cuordal nor be have ever seen a good one. 
Another objection, aside from the strength, 
is the difficulty in returning it to zero—and 
yet astronomers do exactly the same thing to 
determine the parallax of a star ten thou- 
sand million miles away. Well, after all, 
that is not boring a parallel hole. 

Thinking this matter over, more especially 
since reading Mr. Woodward’s criticism, I 
am disposed to take this ground, that if it is 
to be bolted ov at all, the swivel plan is the 
better way of the two. Wm. Sellers & Co., 
Incorporated, build lathes arranged so the 
foot-stocks can be set over slightly, not for 
turning tapers, but to adjust them for turn- 
ing straight. 

And so with boring, many lathes do not 
bore straight, and all may sooner or later 
wear so they will not. When one does not, 
is there a more simple or better way to 
make it than to swing the head on the bed, 
and if you want it to stay there, bolt it down 
and let it alone? With a 2-inch hardened 
and ground steel king-bolt to keep it central, 
itis absurd to say that three or four good 
bolts will not hold it. Of all the bad things 
in the 16-inch lathe referred to, the swinging 
head-stock is not the most objectionable. 

Joun E. Sweet. 
Crane Chains, 
Editor American Machinist : 

Referring to Mr. Dutton’s paper on crane 
chains, it should be remembered that the 
chain link is exposed to bending strains as it 
passes around the curved face of the sheave. 
The smaller the sheave, the greater the bend- 
ing stress, and in extreme cases this bending 
limit before the 
chain is unduly 
In this event the links are undergo- 
ing a constant bending and straightening op- 
which must result in destruction 
more or less rapid, according to the quality 
of the material. 

I make it a rule, as far as possible, to make 
sheaves twenty diameters of the size of chain 
Thus a 14" chain would have 22’ 


stress exceeds the elastic 
straight portion of the 
loaded, 


eration, 


used. 
sheaves. 

It would be instructive for your interested 
readers to analyze the bending strains that 
chain, transmitting 25,000 
Assuming the 
curved face of the sheave to be incompressi- 
ble, they will find certain fibers strained over 
80,000 pounds per square inch. Evidently 
all that saves the chain from instant rupture 
is that the face of the sheave flattens to some 
extent and relieves the bending strain on the 
link. 

The angular movement 


occur in a Is 
pounds around a 16” sheave. 


of the links on 
each ovher is greater on smnall than on large 
sheaves, and the bearing surfaces of chain 
links are so small and imperfect that the life 
of a chain passing over small sheaves will 
necessarily be shorter than if the sheaves are 
large. J. CHRISTIE. 
Making Corrections on Tracing Cloth, 
Editor American Machinist : 

I would like, through your columns, to 
offer to the correspondent signing himself J. 
L. B., Jr., to article ‘* Preparing and Making 
Corrections on Tracing Cloth,” the suggestion 
uhat he use the glazed side of the cloth, first 
rubbing well with blotting board, which im- 
parts a microscopical roughness, thereby in- 
creasing friction, and causing the ink to very 
readily adhere to the surface of the cloth, I 
have been following this course for some years 
io my entire satisfaction, using Faber’s artists’ 
rubber to erase from the glazed side of the 
cloth very successfully, leaving the cloth 
without blemish other than a slight dullness, 
not to be for once compared to the unsightly 
scar of a steel eraser, besides facilitating the 
re-use of the space for drawing upon, unac- 
companied by either blur or blot. The glaz- 
ing on the cloth tends to throw the drawing 













































out in bold relief, which is very pleasing to| 
the eye. Following this method, to me a 
correction never means a blot. I think this 
method is far superior to the ‘‘ dull side” 
and ‘‘ steel eraser” process. 

W. H. BALTZELL. 


That Cupola Explosion. 
Editor American Machinist : 

The cupola explosion of Cassidy & Adler, 

of New York City, seems to be very much 
of a mystery, and the theory of Mr Fennell, 
of Racine, Wis., seems to me to be the most 
yet advanced. Messrs. Rogers -& 
Collins’ ideas are feasible, perhaps, though it 
hardly seems sufficient force could be gene- 
rated to produce such results. But I cannot 
imagine what kind of a cupola Mr. Collins 
could have had that would run an hour ana 
a half after the blast was put on without 
tapping out. 

I remember reading an 
cupola explosion a number of years ago, 
that was caused by taking off a large heat, 
in a comparatively small cupola, imme- 
diately after re-lining clear to the charging 
doors, and without thoroughly drying the 
lining, which in this case had been put 
in with an unusual amount of grouting 
behind the brick, which was wet up thin 
and poured in so as to leave no cavities. 
The shell being tight, and the brick laid 
close, the heat generated sufficient 
from the moisture in the grouting to tear 
away the side of the shell, it being the 
weaker point. Several of the workmen 
were slightly scalded and burned, but none 
‘seriously injured. It 
teach the writer the importance of pretty 
thoroughly drying out a cupola before tak- 
ing off a heat. 

On another occasion, several years ago, a 
foundry in which the writer was employed 
was using large quantities of scrap, that was 
shipped in car lots, when among the rest 
was discovered what had every appearance 
of being a loaded shell, and this, too, just as 
it was about to be placed in the cupola. It 
is needless to say that it was put where 
iv would any harm, and there 
were no chances taken as to whether it was 
loaded or not. kind are 
not improbable, and is it not possible that 
the explosion referred to came about in this 
way? W. A. JONES. 
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steam 


served, however, to 


never do 


Instances of this 


Water Necromancy,. 
Editor American Machinist: 

All who have read Scott’s Antiquary will 
remember something of one ‘‘Dousverswivel,” 
and his supposed magic in aiscovering hidden 
treasure. There has always been in rural 
districts, a belief in the efficacy of the divin- 
ing rod for the discovery of wate:. Well, 
I have seen an actual divining rod—held it 
in my hands—though I stopped short of the 
sacrilege of attempting to use it. I will de- 
scribe it. It consists of a forked twig, pref- 
crably of the hazel tree, because each small 
branch of this tree ends in a forked twig, and 
This 
twig, as per sketch, like a letter Y, is held by 
its thin ends in both hands, 
the twig ends being held 
under the thumb and over 
the middle bit of the first 
finger, the hands 
nearly clenched, with thumb 


generally the hazel gives best results. 


being 


the wizard passed over a stream, but that, a_ 
little sleight-of-hand being alone sufficient to 
account for this, he himself led the man 
across a field, wherein he alone knew of 
the position of the field drains. In every 
single instance the twig indicated, as the man 
crossed the line of drain, and further it dis- | 


covered for my friend a drain, which he him- | 


self wished to locate, as he wished to have it 
up for repairs, and had not its place marked 
on his farm plan. 

One day the man was taken out by skep 
vical men, amongst whom was a Royal 
Navy engineer, determined to have some 


fun. This man, who had, so to speak, 
**come to curse,” ‘‘ remained to pray,” and 
was converted to the idea that there was 


something init. He himself held the twig 
without result, but when the wizard grasped 
him by the two wrists the twig indicated 
when they stood over water—a small stream 
—just as it did when held by the wizard 
himself, 

A lady held the twig, and despite her 
efforts to the contrary, it indicated water 
when her wrists were held by the man. He 
did not profess ability to determine the 
quantity, or its depth from surface, but my 
friend tells me that a large firm of engineers, 
who employed this man, were told by him 
there was no water under their ground, and 
have since thrown away much money in seek- 
ing water by boring, with no success. It is 
also said the man is powerless, if he were to 
stand upon glass. 

Now, I want to know in the face of this, 
which I am less inclined to doubt, seeing that 
it was vouched for by a clear-headed man who 
was wholly disposed to doubt the possibility, 
and gave the subject a thorough test, whether 
such a thing has any existence in America. 
It is said there are about 6 pérsons in Eng- 
land who are known to have this power of 
influencing the twig. If there is anything 
in it, what is the cause or mode of action? 
Those whese wrists he grasped, stated they 
experienced a slight tingling sensation in the 
fingers. Naturally, my friend, whose drains 
were spotted out when he alone knew their 
lay, was very positive as to there being some- 
thing in it, as'‘also was the engineer, a man 
of high attainments, and well known. 

We ourselves are carrying on a deep earth 
boring, at a spot where the twig indicated 
water, and water stands in our boring within 
100 feet of the surface. 

The whole subject is so connected in one’s 
mind with the science of humbug that it 
is very hard to give credence, even to the 
positive evidence of careful investigating 
men. The country round is so primitive, 
and so track, that 
one is disposed to believe that such a prac- 
tice might well be a survival there of the 
middle ages. In the next town, which was 
a thriving place in 1600 to 1700 A. D., but 
is now the sleepiest old-world place I ever en- 


removed from beaten 


tered, almost every house has a sun-dial ui on 
its front wall, and many are dated fully 200 
years back, and of very substantial and good 
architecture. I did not known 
such a place in all England, and how people 
live is a marvel, and yet they do live, and 
are most comforcable, rents of houses vary 


there was 


ing from 24 cents a week for small cottages 
to nearly 4 dollars, which is the rent of an 
Elizabethan mansion of many 
large as a 5th avenue Vanderbilt domicile. 


gables, as 








nails uppermost. The thick 
end or base of the Y then 
points downwards. Thus 
water wizard walks over the ground, and 
when he comes over hidden water, the twig 
twitches upward, in spite of the thin ends 
being firmly held. 

Now, in common with most others in this 
scriptural age, I have always held that all 
such carryings on were mere witchcraft. A 
week ago business took me into a western 
county, not many miles from a place called 
Broadway, and I was told of this twig busi 
ness. It seems a man, formerly a mason, 
found he had the property in question, and 
so has since devoted himself to twiggery as 


equipped, the 


a profession, and an easy mode of livelihood, 
so | began to make inquiries. One man, a 
well informed, educated man, told me that 
~ot merely did the twig indicate water, as 


Now, tell me is this twig business genuine? 


Has it a basis of scientific fact? Is there a 


| peculiar electric state of some bodies, which 
| will account rationally for the phenomenon ” 

Though I had the support of Mr. Coleman 
Sellers in respect to the 40-foot pumping of 
water, it is evident by the numerous adverse 
criticisms on that subject, that I must not 
with too much levity commit myself to any- 
thing positive on this water witchery, or no 
the AMERICAN Macuinist will 
ever read anything I may ever pen. Herein, 
then, let me pose as a mere doubter, anxious 


reader of 


| whose chief charm lies in the fact that the 





Graduated Dials, 


Kditor 

Apropos of the remarks of ‘‘ Mechanic”’ 
in your issue of Aug. 21, 1890, I would say 
that there are some graduated dials in exist- 
ence that might be vastly improved by the 
expenditure of a little thought on the part of 
the makers. Many of us are more or less 
familiar with the form shown in Fig. 1, 


American Machinist : 


pointer generally covers up just the particu- 
lar part of the dial tbat the operator wants to 


see. The 5 and 10 lines in any dial are 
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Fig. 2. 


usually made longer than the others to cateh 
the eye quickly, but if tnis extra length is 
covered up by the pointer it isn’t of very 
When the pointer happens to be 
near the 10 either 
wholly or in part, the number belonging to 
that particular line. Fig. 2 can be read or 
set quicker and with more certainty than 


much use. 


one of lines it covers, 


Fig. 1, and yet the point at which the read- 
ing takes place is on aradius only about 5 
per cent. less than in Fig. 1. Any one who 
has both 


superiority of the arrangement that leaves 


used cannot fail to perceive the 
the entire dial exposed at ail times. 


WALTER GRIBBEN. 





Broken Casting used as Pattern, 


Using Castings for Patterns, 


Editor Ame rican Machinist Ay 
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| course the holes in the new casting had to be 


drilled before boring and reaming. If a 
proper pattern had been made we should 
have cored the holes. Wa. NEWTON. 
[We had supposed that it was generally 
known that broken castings could very fre- 
quently be used as patterns, but as our cor- 
respondent finds those who do not know it, 
we give such the benefit of his communica- 
tion. | 


About Measurements. 


Editor American Machinist i. 
Your issue of August 21, 1890, page 11, 


” 


‘‘About Measurements,” carries my mind 
back to the year 1863, when I applied in- 
dexed disks and pointers to the vertical and 
cross-feed screws of planers, and soon after 
to the slide rests used in the machine shop 
of the American Watch Co. About eight 
years azo the device was patented, so I am 
now told by the workman who was running 
the planer at the time I applied the idea. 
Many of the tiner systems of measurement 
were developed in the watch factories, and 
these establishments not being open to the 
general public, the ideas have not spread as 
rapidly as they might have done. I believe 
the history of mechanics will show that the 
watch industry has developed more accurate 
workmanship and finer mechanical devices 
than any other industry in existence, and it 
isa great pity that those establishments are 
not more generally open to the inspection of 
mechanics. If they had been so, ideas which 
brought out as new would have 
been in gencral use many years ago. 
A. WEBSTER. 


ire NOW 


Give the Throttle Valve Freedom. 
Machinist : 

I know of a road that put safety valves on 
all their locomotive chests, to prevent their 
breaking. I remember at one time 
working on a road where some new engines 
The were heavily 
ribbed, but they broke when reversing at 
This was, at the time, some- 
ching new for us, so we went lookiug for 
the trouble. We found when the throttle 
lever was sbut bard, and the latch in firm, 
that the yoke in the dome was hard down 


Editor American 


also 


were received. chests 


high speed. 


on the valve, so it could not lift to give 
relief. The chest, being the weakest thing 
in the way of the pressure, had to give way. 

The old slide throttle, having no latch to 
hold it, would, if you reversed it at high 
speed, fly open or lift from its seat, relieving 
into the boiler and ou’ of the safety valve. 
But what a pull it took to bandle one of 
these throttles. Not uncommonly you had 
to oil the cylinders and reverse to oil the 
throttle before you could get any comfort 
from them. But with the old slide throttle 
heard of or steam 
pipes broken by reversing. 

I think if the throttle is looked after a 
little, and left soit has freedom to lift, say 
fg, Chests will not be broken. 


we never steam chests 


ENGINEER. 


The Hindley Worm and Gear. 
| Editor American Machinist: 


In your issue of August 21st, 1890, Geo. 





Experience has shown me that it is not 
known to every one that sometimes castings, 


worse than give some examples for publica 
tion, if you will kindly give it space in your 
valuable paper. 

I have chosen a small casting belonging to 
a hand boring machine, which, being broken, 
somewhat as shown in the annexed drawing, 
the owner wished renewed. Not caring to pay 


for a new patcern, he was advised to try if 
the molder would not help him out. The 
result Was, a casting obtained without any 
fixing, except the following: After the 





to learn, if this be one of those things not 
dreamt of in our philosophy. 

It is with positive diftidence that I venture 
this. Should it 
bring me to the stake, as one in league with 


even to sign my name to 
the evil one, will it find water to quench me ? 


W. H. Boorn. 








‘*drag’’ was rammed up, the pattern (we will 
‘call it) was held together by the finger and 
| thumb, and the tilled 
sand, ends smoothed off, and 


holes with molding 
bedded to one: 
half of its circumference in the drag. Then 


it was an easy matter to mold the other half 


in the cope, after which it was drawn from | 


the mold with the finger and thumb. Of 


broken or otherwise, may be fitted up and | 
used for patterns, so I thought I might do} 


B. Grant, on the subject of worm gears, says 
|respec.iing the working contact surfaces of 
| the Hinaley worm and gear teeth, that ‘‘ the 

yet 


linear, along some 


The con- 
line of no 
great length, but itis probably a point con- 


real contact is not certain. 


| 


tact may be 


‘tact on the normal section.” 

About two months ago I had occasion to 
make a careful analysis of the Hindley worm 
and gear, as respects their ariving contact 
isurfaces. This I did to satisfy myself re- 
specting the claims for superiority of this 
class of gearing; and the resuls of my inves- 
tigatious have thoroughly proven to me that 
the working contacts are /énexs in a plane 
through the axis of worm, perpendicular to 
axis of gear, it being assumed that these 
gear are produced in accordance with method 
shown in Mr. Grant’s article. This line con- 
tact is simultaneous with all teeth encom- 


passed by the worm’s length. 

If the tirst, or end tooth surface of worm, 
which is perpendicular to the worm’s axis, 
and provided the spiral course of tooth was 
































































ok RRR Ss Cot 


pee 











Sepremper 4, 1890| 


AMERICAN 


MACHINIST 





+ 








infinitesimal, this tooth surface would den) 


exist as a dead plane. Furthermore, this 
part of the worm’s length being of largest 
radius, a hob made in accordance would do 
the final forming of the teeth in the gear, 
which would result also in dead plancs, 
giving surface contact at this point of the 
worm’s length. Of course this infinitesimal 
condition of helical gear does never occur, 
but its assumption points to where the line 
contact of teeth surfaces would merge into 
plane or surface contact. This foregoing 
assumption is a fair one, as all helical gears 
obey their respective principles respeciivg 
working contact of their teeth surfaces in 
dependently of the angle of the tooth’s spiral. 

Some time ago I had occasion to visit an 
establishment where the Hindley gear is be 
ing produced, and learned the fact that the 
final fitting of the worm and gear to each 
other is dove by grinding them together. 
This process entirely elimiuates the character 
of contact of the surfaces of the teeth, and 
they no longer obey the principles inherent 
in their first or previous stage of production, 
but are more perfect in contacts. This satis- 
fies me that the results, following for a time, 
of continued wear, are beneficial instead o 
hurtful to the performance of this gear. 

H. C. HECKENDORN. 


Boring Taper Holes. 
Editor American Machinist : 

I noticed in a late number of the AMERICAN 
MACHINIST an article on boring taper holes, 
and send a sketch of a bar I mace many 
years ago for boring taper holes in cranks for 
wrist-pins. The mounting is not shown, but 
consists of the ordinary boring-bar clamns, 
with sleeves adjustable by set-screws. The 
arrangement is, perhaps, not very clearly 
shown, and a short description may not be 
out of place. It consists of a (steel) bar, with 
an enlargement near the middle of its length. 
This enlargement is set at an angle with the 
axis of the bar. On this is fitted a sleeve (or 
several sleeves of different diameters), feath- 
ered to slide easily. The cutter is held in a 
suitable slot by a set-screw, as shown. This 
sleeve is drawn along the bar by a cross-key, 
sliding in a slot cut through the enlarged 
part of bar, the seat in sleeve being slotted, 
as shown, to allow for side movement of key 
in sleeve. This key is drawn by a right- 
hand threaded rod, through which it passes, 
the rod being moved by the gears shown at 
the end of bar. The gears (and HF have (in 
this case) each 31 teeth, and D and F’ each 36 
teeth, and the lead of screw is 12” to 1”; this 
gives a feed of about 48 cuts to the inch. If 
the nut (or gear /) was prevented from re- 
volving, of ccurse the feed would be 12 to 
the inch; but as the train gives about three 
quarters of a revolution to gear /’ to one rev 
olution of bar, the resultant is a forward 
movement of one quarter of ;'5'', or 48 to the 
inch. 

The bush, or sleeve, in clamp used in front, 
was made larger than any wrist we expected 
to have, and when the hole was brought 
nearly to size wanted the bar was slipped 
out and pin tried in; then if, for instance, 
the pin went to its place within ;';"’, the bar 
was put in again, but moved endwise just 
the ,*,', and another cut taken ir/thout mov 
ing the tool; and it was an absolute certainty 
then that the hole was the right size. 

The pins were previously titted to holes 
bored with the same bar in templates con 
venient for handling in the lathe. In this 
way they could be finished beforehand, with 
no danger of having a misfit. The bar bored 
so perfect a hole that if the pin was prop: rly 
fitted to template, no grinding whatever was 
necessary. Of course, the boring was don 
after the crank was on the shaft, and the bur 
could easily be put in perfect line with 
shaft. 

This tool may not be a new thing to many, 
but I never saw anything like it on the mar 
ket or in the shops. E. S. NEWTON, 

——___.~q@pe——_—__—_ 

Notwithstanding the press outside of Chi- 
cago makes merry over the lack of prepara 
tion for une Worla’s Fair, we have faith that 
Chicago will be along in time for the jubi- 
lee. Chicago is a rustling city, aad al.hough 
there will be the usual skirmishing by those 


who think they have got the inside track on 
land tenure, the citizens will furnish a site 
‘intime, But it must be admitted that there 
}is not much time to spare, and the sooner the 
| matter of a site is settled, the better for the 
fair. Itisa job of no small magni.ude to 
prepare the plans for the necessary buildings, 
and this cannot be done until it is known 
where they are to stand. While we have 
abundant faith in Chicago, it would be re- 
assuring to see her moving a little more 
speedily in the matter. 
ae eee 
Some Things Done Elsewhere. 

A gentleman connected with a prominent 
engineering establishment in this country, 
who has recently returned from Europe, 
brought up ina conversation the other day 


doing business on the other side of the water 
which he thought might have as much to do 
with giving our transatlantic cousins the 
idvantage over us in the building of certain 
classes of machinery as any of the causes 
more frequently alluded to. The concern 
with which he is connected has large shops 
both here and in England, the latter to build 
such machinery as is too heavy to be advan- 
tageously built here and shipped over. In 
various patts of Europe they have thirteen 
branch houses, and it is their practice to 
carry stocks of machinery at the principal 
ports of Europe, which are stored in wart 
houses ready for shipment upon telegraphic 
or other orders to their destination in any 
part of the world. These warehouses are 
not such as are usually found here, but are 
excellently located, and equipped with every 
convenience for the rapid and safe handling 
of anything which may come to them, and 
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are so situa:ed that the largest vessels may be 
brought alongside to discharge or take on 
freight from or to any part of the world. 
Then there are tracks connecting with the 
various systems of railways, and complete 
plants of steam or hydraulic hoisting and 
traversing apparatus by which the heaviest 
machines may be taken from cars or steamers 
and placed anywhere in the building, or 
similarly loaded for transportation by rail or 
water with the greatest ease and freedom 
from liability to accident. The buildings 
are usually thoroughly protected from fire, 
and are first-class in every particular, Such 
warehouses are found to go a great ways in 
reducing that usually large proportion of the 
total expense involved in putting machinery 
down in place ready for operation after it 
has been constructed. 

This gentleman’s experience on both sides 
of the water also inclines him to the belief 
that there is less inclination to buy an in 
ferior thing simply because it is made at 
home in England than is the case here. An 
Koglishman when he sets out to purchase a 
plint of machinery does not, as a rule, care 
where it comes from, but wants the best, or, 
at least, what he considers the best, and is 


willing to pay a fair price for it. 

While as good an American as before he 
ever saw the other side of the great water, 
this man, an experienced manufacturer with 
large interests on both sides, is ready to ad 
mit that there are some things to be found 
on the other side in connection with manu 
facturing which it would be well to imitate 
here, and especially in connection with that 
department of manufacturing 
known as the business side of it. 


enterprise 
Thorough 
self-examination is as good for commupities 
as for individuals, we presume, aud the best 





some facts connected with the manner of | 








American is neither the Anglo-maniac who 


sees nothing good unless it comes from the 
other side, nor the Anglo-phobist, who hates 
everything English, 
different. 

Of course, the matters spoken of are the 
outgrowth of a long development of trade 
carried on with all parts of the world, and it 
is probable that as we goon we shall de 


good, bad and _ in- 


velop similar features here, as the need for 
them becomes more and more apparent, but 
during our own development there is nothing 
which can be more profitable than to exam- 
ine and fairly consider the good and other 
features found in 
adopt such of them as seem suited to the 


foreign countries, and 


conditions here. 
pe ee ees 
Institute of Mining Engineers. 

According to circular from the secretary, 
the fifty-seventh meeting of the mining en- 
gineers will begin in New York Monday 
afternoon, September 29, at 2 o’clock. All 
Chickering Hall, 1380 
Fifth avenue ; hotel headquarters will be at 
the Park Avenue Hotel. The sessions of the 
Institute for the reading and 
of papers will be 


sessions will be at 


discussion 
Monday afternoon and 
evening, and on Thursday morning, after- 
noon and evening. 

On Wednesday, Thursday and Friday 
mornings the sessions of the British Iron and 
Steel Institute will take place. 

On Wednesday afternoon there will be an 
excursion of the two societies, and invited 
guests, up the Hudson River. 

On Thursday afternoon, the Holley Memo 
rial will be unveiled in Washington Square. 
The commemorative address will be de- 
livered in Chickering Hall, previous to the 
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have satisfied them in declaring trade good 
and fairly profitable. Taking a general sur- 
vey of the trade of the official year, it must 
be reluctantly declared that it had not been 
a profitable one to engineers, as the sudden 
increase in the volume of work produced by 
no means ministered to their profits. The 
rising prices of material, and the immediate 
and ofien extravagant demands made by 
workmen for increased wages, rates and di- 
minished hours of labor, had told greatly 
against the enterprise of the country by the 
disheartening effect they had had upon those 
whose capital was necessary for maintaining 
their national prosperity with special reference 
to the industries in which their members were 
engaged. Taking the leading districts where 
the association had members, the upward 
tendency of wages might be generally taken 
at from 10 to 15, or even 20 per cent. There 
was, however, every prospect that rates had 
reached their highest point, as trade was on 
all hands admitted to be falling off ; and in 
the shipbuilding industry its relaxing activity 
was so distinctly marked as to have a very 
direct effect upon nearly every other branch 
of the iron and engineering trades of this 
country. 





a 
Pig-iron Production in the United 
States, 

We have received from William M. Sweet, 
of Philadelphia, special agent Eleventh 
Census, Bulletin No. 9, relating to the pro- 
duction of pig-iron in this country. From 
this it appears that the production for the 
year ending June 30, 1890, was 9,579,779 net 
This is the greatest production in any 
single year. In 1880 the production was 
3,781,021 tons; this shows an increase of 


tons. 


more than 150 per cent. 

The production in New England has re- 
mained nearly constant since 1870, being a 
little more than 30,000 tons per year. The 
South has, as was to be expected, shown re- 
markable growth in the pig-iron industry. 
Alabama, for example, produced 60,336 tons 


_in 1880, and 890,432 tons in 1890 ; Tennessee 


produced 47,8738 tons in 1880, and 290,- 
747 tons in 1890, and Virginig 17,906 


tons against 302,477 tons. Taken to- 





FOR TAPER HOLEs. 


open-air ceremony, by Mr. James Dredge, 
editor of London Hnginecring. 

Some account of the proposed trip of the 
members and guests will be found elsewhere 
in this issue. 

Others than members, at the discretion of 
the general committee, may accompany the 
excursionists and partake of the entertain 
ments en route, at the following rates, which 
cover railway fares and Pullman berths 
only : 

New York to Pittsburgh and return, $20. 

New York to Pittsburgh and Chicago and 
return, $380. 

New York to Pittsburgh, Chicago, and 
over the Northern or the Southern excursion 
route and return to New York, $60. 

Philadelphia or Pittsburgh over either 
route and return to starting point, $60. 

Applications for joining the excursionists, 
accompanied with check for the amount of 
fare, should be made to Charles Kirchoff, 66 
Duane street, New York City. 

—— ome 
The Tron Trades in England, 





The English Iron Trade Employers Asso- 
ciation does not take an entirely rosy view of 
iron and steel industries. According to the 
report: 

In the matter of trade the past few months 
had seen the commencement of a reaction in 
the iron and engineering industries, the end 
of which did not seem to have been reached, 
The fall in the value of material had gone 
side by side with a limitation of orders for 
work in the steamship yards and engine 
shops of the country, and the increased activ- 
ity which was hoped for on all hands had 
not been reached by employers, who were 


looking for such an improvement as would 


gether, the States of Alabama, Georgia, 
Kentucky, Maryland, North Carolina, 
Tennessee, Texas, Virginia and West 
Virginia produced 350,486 tons in 1880, 
and 1,780,909 tons in 1890—a gain of 
more than 400 per cent. Kentucky produced 
less in 1890 than in 1880, and Georgia a little 
more, the gain being in the seven other States. 

Pennsylvania is still the great iron-pro- 
ducing State of the country, being credited 
with more than 49 per cent. of the entire 
production in 1890. Her production in 1880 
was 1,930,311 tons, and in 1890, 4,712,511 
tons. 

Although there has been such remarkable 
increase in the production of pig-iron, as be- 
tween 1880 and 1890, and notwithstanding 
the large number of new furnaces built at 
the South, the number of completed fur 
This 
is owing to the abandonment of small fur 


naces has decreased from 681 to 562. 


naces and the construction of larger ones. 
- ae 

Engineers and mechanics who contemplate 
going to Mexico for work should be prepared 
to submit to some privations. It does not 
lake much in that country to insure a for- 
He may 
eventually be declared innocent, but the au- 
thorities are in no hurry to bring about a 
trial, and there is nothing known of habeas 


eigner lodging in a beastly jail. 


corpus there. Unless he can interest friends 
in his own government circles, the prisoner 
in a Mexican jail has a reasonable probability 
of waiting two or three years before having 
his innocence declared. 

————__ +e —__—. 

The *‘ City of New York” beat the ‘‘ Teu- 
tonic” on the outward trip by about two 
hours. This isn’t much in a trip of three 
thousand miles, but isenough to make honors 
easy, so to speak, and to give opportunity for 
another trial of speed. The steamship com 
panies, notwithstanding what they say to th: 
contrary, are probably more interested than 
the public in these races, 
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Farewell to Ericsson. 


The most ardent friend and admirer of 
John Ericsson who was privileged to witness 
the ceremonies attending the removal of his 
body from the marble cemetery in this city 
to the cruiser Baltimore, could hardly fail to 
be more than pleased with the manner in 
which the ceremonies were carried out. We 
need not repeat the details, as they are proba- 
bly familiar to most, if not all of our readers 
through the medium of the daily press and 
illustrated weeklies, and it is only appropri- 
ate to add to the general verdict our opinion 
that nothing which could add to the solemnity 
and impressiveness of the occasion seemed to 
have been omitted. 

Ericsson was honored as few men are hon- 
ored, especially when we consider that 
twenty-five years have elapsed since his most 
notable achievements, and a new generation 
has come up which can only know of his tri- 
umphs by the records of history. 

Ericsson’s success was due primarily to his 
own natural ability, of course, but much of 
it is also due to the fact that his parents had 
discernment enough to perceive his natural 
talents and sufficient devotion to their duty 
to make sacrifices to advance him. And finally 
it was due to Ericsson’s habit of hard work. 
He had opportunities, and when -they came 
to him he was prepared, and grasped them 
with a hand trained by previous steady and 
conscientious application. In many respects 
he did not receive, while living, his just dues, 
but it is certain that his name will occupy a 
high place in American history, and that he 
will be venerated by future generations of his 
countrymen here and in Sweden, And that 
is much. 

———e 


A Notable Meeting. 





It is made evident by the comments of the 
English technical press, that much is ex- 
pected over there from the visit to this 
country of the British Iron and Steel Insti- 
tute, which will take place in October. The 
Verein Deutsche Eisenhutteleute is also in- 
vited, and when these two societies meet the 
members of similar societies in this country, 
it will be seen that a most notable gathering 
will be the result—more notable, probably, 
in many respects than any which ever has 
taken place heretofore. It is to be hoped 
chat none of our foreign friends who visit 
this country at that time will go away dis- 
appointed, and a glance at the program laid 
down for them indicates that at least an 
effort is to be made to make the occasion a 
pleasant and profitable one. 

The first convention will be in New 
York City during the first three days of the 
month, auring which a number of profes- 
sional papers will be read by Americans, 
these papers being chiefly in the nature of 
treatises upon processes of manufacture to be 
seen here, and intended, doubtless, as a sort 
of introduction, in a measure, to the sight- 
secing to come afterwards. During their 
stay in this city, the bust of Alexander 
Holley will be unveiled. On the 4th, the 
start to the West and South will be made, 
stopping at Philadelphia, Lebanon, Steelton, 
and Altoona, on the way to Pittsburgh, 
where four days will be spent inspecting the 
objects of special interest 

An interuational meeting of the various 
societies will be held while here, at which 
papers will be read by some of the visitors. 
The party will then proceed to Chicago, 
where it will divide, some going north to 
the iron and copper mines of Lake Superior 
and vicinity, the Sault Ste. Marie Canal and 
Locks and Niagara Falls. The party going 
South will go all through the newly devel- 
oped manufacturing regions there, and both 
will reach New York again about the 26th, 
from whence they will shortly afterwards 
set sail for home. 

It is expected that manufacturing plants 
will be quite geverally thrown open for the 
inspection of the visitors, and they will 
be given unusual opportunities for seeing 
how things pertaining to their business are 
done here. 

The engineering societies that visited 
Europe last summer were royally entertained 





and made to feel that nothing was too good 
for them to see and enjoy, and it is the 
evident intention to return the compliment 
here this fall. Every such gathering, 
whether on our own or on foreign soil, has a 
direct and strong tendency to break down 
prejudice, and make our relations with other 
countries more pleasant and cordial, and is, 
therefore, a cause of congratulation. We 
shall hope that nothing will occur to mar 
the pleasure of the occasion, and that our 
guests will enjoy themselves so well that 
other similar visits will be assured for the 
future. 
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A New Method of Encouraging Manu- 
factures. 





It might be well for some of the towns 
which are considering means of attracting 
manufactures to look into an idea which has 
recently taken form in Hartford, Conn. A 
company has been formed there, called the 
Board of Trade Room and Power Company, 
prominent and influential citizens taking an 
active part in the matter, and they have pur- 
chased a tract of land on which they propose 
to erect a building suitable for the accommo 
dation of a number of small manufacturing 
enterprises. The building will be first-class 
in every particular, equipped with a power 
plant and tools, and will be divided into as 
many rooms as may seem advisable. The 
idea is to rent these rooms to inventors or 
mechanics who may have undeveloped ideas 
relating to machinery, at low rates, and to 
give them such other assistance as may seem 
advisable in a mechanical way. Such ideas 
as seem to be good will then be considered by 
the Board of Trade, and such action taken as 
may be deemed advisable to place the enter- 
prise on a proper financial footing. 

The men whose names appear in connec- 
tion with this enterprise are those of well- 
known citizens of Hartford, many of them 
connected with the best known and most suc- 
cessful manufacturing establishments there, 
which gives assurance that its affairs will be 
well managed, and we can see no reason why 
this should not become a very successful and 
satisfactory thing. We have before called 
attention to the folly of discriminating in 
favor of large establishments in holding out 
inducements for the location of manufactur- 
ers, believing as we do that the town which 
can attract a number of smaller establish- 
ments is as well, and, in some respects, better 
off. The large manufacturers of Hartford, 
many of whom, connected with this new 
movement,themselves started in a small way, 
have shown a shrewd appreciation of this 
fact, and it seems to us have hit upon a most 
excellent plan to attract just the kind of men 
who will build up establishments of the most 
valuable kind. And having them there dur- 
ing the developing process will give good 
opportunities for acquaintances to be formed 
and correct estimates made as to the qualifi- 
cations of experimenters for carrying on 
business enterprises or managing manufact- 
uring establishments. 

We have strong hopes that this will turn 
out to be an excellent thing for all who have 
to do with it, and that it will be the means of 
securing for many deserving mechanics and 
others a foothold in Hartford as manufact- 
urers, Which they might otherwise not have 
secured, to the advantage of them and of 
Hartford. 

sia a ica 

We don’t know that the making of a ma- 
chinist out of an ordinary man is apt to make 
trouble for anybody, but that such a trans- 
formation has led to considerable trouble in 
our new and gorgeous navy seems to be indi- 
cated by an account recently published in the 
newspapers, in which it is said that trouble 

yas brought about on board the United 
States man-of-war ‘‘ Charleston” by reducing 
the ship’s electrician to the rank of ‘‘assistant 
machinist,” whatever that may be; a _pro- 
ceeding which not only made the assistant- 
machinist—ex-ship’s—electrician dissatisfied, 
but caused him to stir up trouble by showing 
the rest of the crew, who were neither ship’s 
electricians, assistant machinists, nor any- 
thing but just sailors, that they were shame- 
fully treated ; kept below decks when not on 


duty and barred from the use of the library 
which the citizens of San Francisco had pre- 
sented to them. 

And their attention having been called to 
these things they almost unanimously de- 
serted at Honolulu, and natives had to be 
hired to capture and return them to the ship. 
Machinists are not fond of red tape as a 
general thing, and if our naval officers want 
to avoid trouble they must do away with 
some of it or avoid making machinists out of 
electricians. If that man bad been made a 
full-fledged machinist instead of a mere as- 
sistant machinist, there is no telling what 
he might have done. 

But at any rate it seems to us that it is a 
good thing for the citizens of San Francisco 
to be thus made aware that the men are not 
allowed to use the library presented by them, 
and it would be in order for them to say 
whether or not they intended it solely for the 
use of the officers. There is, we believe, 
considerable complaint regarding the diffi- 
culty in getting good men, and especially 
American citizens, to enlist in the navy. 
Such little incidents go to show the cause of 
the difficulty, perhaps. 

———_- > e+ ___—_- 
Literary Notes. 


PRACTICAL DYNAMO-BUILDING FOR AMA- 
TEURS. HOW TO WIND FOR ANY OUTPUT. 
By Frederick Walker, Member of the Society of 
Civil and Mechanical Engineers. Van Nostrand 
Science Series. D. Van Nostrand Co., New York. 
Price 50c. 

This book is intended to do just what its 
title indicates, and gives drawivgs and plain 
directions by which an amateur mechanic 
can construct a dynamo. It is not pretended 
that this dynamo, when finished, will be the 
best that it is possible to make, but that it 
will be as good as the facilities usually avail- 
able by the amateur will admit of. The use 
of machine tools, and a fair groundwork in 
the theory of electricity, including Ohm’s 
law, is premised by the author. The book is 
the first American from the second English 
edition. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(3836) W. G. S., Boonton, N. J., asks: 
What should be the number of revolutions of 
the crank of a 4$'’x11"’ engine; steam ports, 
13x". A.—About 300 revolutions per 
minute will give good results. Your other 
question we do not understand. Please state 
it more plainly. 


(337) T. W. M., Fulton, N. Y., writes: 
We have for some time been trying to get an 
iron, or mixture of iron, that will make small 
chilled rolls, but without satisfactory results. 
Can you help us? A.—We think you will 
find the information you want in the AMERI- 
cAN Macurinist of July 10, 1886, and Feb- 
ruary 21, 1889. 


(388) G. M. T., Williamstown, Mass., asks: 
Has an inventor a right to manufacture and 
sell an article for which he has applied for a 
patent in the United States? A.—Yes; but 
the articles should be marked ‘‘ Patent ap 
plied for.” 2. Has an inventor a right to use 
the word ‘ Patented” before the patent is 
granted? A.—No; we cannot see how any 
person can expect to have a right to claim to 
have that which he has not. 


(339) Inquirer, New York, asks: By 
what authority does a person affix the letters 
M. E. to his name? Is there a society of 
learning which gives such a degree, which 
I suppose is intended for mechanical engi- 
neer? A.—Technical institutes in which 
mechanical engineering is taught give to 
their graduates the right to affix M. E. to 
their names, There are quite a number of 
these institutes in this country. Stevens 
Institute, Hoboken, quite near to your 
home, is one of them. 


(840) H. 8. H., Cleveland, Ohio, writes: 
We have had quite an argument in regard to 
which is the driver in a street-car motor. 
We have decided to leave the question with 





you. A,—Al]l wheels which receive motion 
































¥ 
% 
; 
; 











SepremBer 4, 1890] 


AMERICAN 


MACHINIST 





9 








from the motive power are driving wheels. 
Those wheels which receive their motion di- 
rect from the moive power are generally 
called main drivers, and those which receive 
their motions by being coupled to the main 
drivers, either by side rods, gears or other- 
wise, are simply called drivers. 


(341) I. B. W., New York, writes: Please 
inform me how I can set a slide valve so as 
to cut off square, and have ;, of an inch 
lead at each end. A.—lIn the or inary slide 
valve engines this cannot be done. The 
custom is to give the valve the required 
amount of lead, and let the cut-off take care 
of itself. But in designing a slide valve en- 
gine, equal lead and equal cut-off can be 
secured by introducing suitable rockers and 
connections. In this class of engines it is 
only necessary to set the valve to equal lead, 
and an equal cut-off will follow. 


(842) S. W. C., Montreal, Canada, writes: 
I have a small upright engine, 2$x3 inches. 
I intend to put it into a boat 22 feet long, 5 
feet beam. Please give me the draught of the 
boat, also the size of the boiler; I do not like 
a high boiler. A.—The draught of the boat 
will depend on the load it carries; the aver- 
age draught will be about 20 inches. The best 
kind of boiler to use is a water tube boiler, 
of which there are a number on the market; 
but since all that are desirable to use are 
patented, you cannot make one yourself. 
We should therefore advise you to write to 
one of the makers of these boilers, who will 
furnish you with a boiler of the right size. 


(848) J. R. G., Chicago, Ill., writes: Be 
kind enough to give me some information in 
regard to the method employed in preparing 
blue print paper and drying the same ina 
continuous roll. We are preparing large 
quantities of paper, and would like to knew 
of some way to prevent the waste that occurs 
from cutting it inte sheets. A.—Partition 
off a dark room for the purpose of drying 
the paper. Then prepare four or five feet of 
the paper at-one time, and as fast as these 
portions are prepared pass them through a 
slot in the partition into the dark room, and 
let the paper dry on racks arranged for the 
purpose. The best time to prepare the paper 
is in the evening. 


(844) K. M. S., Harriston, Canada, writes : 
Please give the proper way of equalizing the 
pressure on the crank-pin when the crank- 
pin is on the dead centers. Would it answer 
to give the valve more lead? Or would it 
be better to give it more exhaust lap? My 
engine is a 7x10" with a double-ported 
valve. How can | tell when the engine has 
the proper amount of compression? A.— 
We should give the engine a sufficient 
amount of lead to make it run smoothly, 
probably 5 of an inch lead will be ample. 
The exhaust lap should be such as to give a 
compression equal to about % of the initial 
pressure. For determining the amount of 
compression you will have to apply an 
indicator. 


(845) M. H., ———, asks: Does a hori- 
zontal engine require more lead at one end 
than at the other? A.—No, not under ordi- 
nary conditions. 2. Does the crosshead of an 
engine stop longer at one end of its travel 
than at the other? A.—Some_ engineers 
claim that the crosshead does not stop at the 
ends of its travel. If, on the other hand, it 
is admitted that the crosshead does stop, it 
can only do so during an instant which 
cannot be measured ; hence, it may be said 
that the crosshead does not stop longer at 
one end than at the other. 3. What is the 
best point of cut-off for a slide valve engine, 
with moderate load? A.—From #4 to of 
the stroke; we suppose you mean a plain 
slide valve engine. 


(346) W. M., New York, writes: I 
am nineteen years of age, and_ have 
studied engineering and firing for the last six 
months. I know all about firing, feed 
pumps, injectors, steam boilers, etc. Please 
let me know where to apply to get a situation 
as fireman on a locomotive. Do you think I 
am old enough? and what wages do locomo- 
tive firemen receive. A.—Apply to one of 
the master mechanics of the road; if he does 
not hire the firemen he will direct you to the 
right person. The average pay of the fire- 
men is from $1.75 to $2.00 per day. On 
some roads the pay is less, and on a few 
others it is a littke more. In some States 
minors are not allowed to fire on a locomo- 
tive, but in New York State, we believe, 
your age will not hinder you from obtaining 
a position. After you have commenced firing 
on a locomotive you will find that there is 
still a great deal more to learn. 


(847) J. S. G., Montreal, Canada, writes: 
I want to get your opinion as to whether a 
relief ring on the back of an Allen valve, 
arranged as follows, would give satisfaction. 
The relief ring is simply a hollow piston 
bearing against a straight surface on the 
back of the valve. The piston works in the 
steam chest cover, and is held against the 
valve by a spiral spring inserted beuween the 
piston and steam chest cover. Also state 
what would be the greatest area that the 
face of the piston could have, so as not 
to cause the valve to lift. A.—The objection 





to balancing a slide valve by means of a piston 
on your plan is that the working surfaces will 
not wear evenly. This method of balancing 
a valve is not new. The greatest area of the 
face of the piston should not exceed the area 
of the exhaust cavity in the face of the 
valve plus 4 to 4 of the area of one steam 
port. Indeed, for a high steam pressure it 
is better not to allow the area of the piston 
to exceed that of the exhaust cavity in the 
face of the valve. 


(848) T.M., Perry, Ill., writes: I have 
a traction engine for threshing wheat and 
grinding corn. I find that in lining the en- 
gine up, the main shaft is § of an inch below 
the center of the cylinder. Will that make 
any difference in the running of the engine ? 
A —This difference in height of the shaft 
and cylinder will not affect the running of 
the engine to any appreciable degree, pro- 
vided the engine is in alignment in every 
other respect. 2. Does the height of the 
smoke-stack make any difference in the 
draught when the exhaust steam passes 
through the stack ? A.—The height of stack 
which probably is the most suitable for a 
forced araught, caused by the action of the 
exhaust, is about four times the diameter of 
the stack ; a greater height does not seem to 
have a tendency to improve the draught. 
3. Will the lowering of the exhaust nozzle 
give a stronger draught? A.—For the best 
draught, the distance from the top of the ex- 
haust nozzle to the bottom of the stack 
should be equal to about the diamecer of the 
stack in cases where the bottom of the stack 
is not enlarged ; but in cases where the bot- 
tom of the stack is gradually enlarged, the 
exhaust nozzle can be placed somewhat 
closer. 


(849) C. A. F., Lowell, Mass., writes: 
A. says that a wheel rolling on a track has a 
point on its rim that moves back of the 
center, B. says that it has no point on its rim 
that moves back, but that the center moves 
ahead. Whichis right? A.—If A. means 
to say that a point on the rim moves in a 
horizontal direction opposite to that of the 
center, then A. is wrong, and B. is right. 
All points in the wheel, on its rim or other- 
wise, move in the same horizontal direction 
as that of the center, but the horizontal 
velocities of the points vary during one 
revolution. Take for instance a point at the 
bottom of the wheel, its horizontal velocity 
at that instant will be much slower than that 
of the center. When this point reaches the 
horizontal plane through the center then its 
horizontal velocity will be the same as that 
of the center; and at the instant that this 
same point reaches the top, its velocity will 
be much greater than that of the center. 
The consequence is that a given point, dur- 
ing one revolution, will at one time be in the 
rear, and at another time be in front of the 
center, but at all times it travels in the same 
horizontal direction as that of the center. 


(850) J. P. P., Hartford, Conn., writes: 
Some time ago at one of Kellar’s perform- 
ances he illustrated a marner of proving an 
example in square root. I thought I had re- 
membered it correctly, but it does not seem 
to work. As near as I can remember, the 
rule was to divide the sum of digits of the 
square and the root (separately) by nine, and 
if the root has been correctly extracted the 
remainder in each case will be the same. 
Can you correct me on this? A —We have 
not seen Mr. Kellar’s method of proving the 
correctness of extracting the square root, 
and therefore we cannot correct you. 2. 
Can you tell me the decimal that gives the 
same result by multiplying as that obtained 
by dividing a vumber by 3.1416? A.—Di 
vide 1 by 3.1416, the quotient will be the 
decimal required; it is .3183-+. The quo- 
tient arising from dividing unity by any 
number is called the reciprocal of that num- 
ber. The result obtained by multiplying a 
given quantity by the reciprocal of a 
given number is always the same as that 
obtained by dividing the given quantity 
by the given number. Hence if we wish 
to find the decimal that gives the same result 
by multiplying as that obtained by dividing 
a quantity by a number, we have only to find 
the reciprocal of the latter. For instance, 
dividing a quavtity by 5 will give the same 
result as multiplying it by } = .2. 


(851) M. E. C., Colfax, Wash., asks: 1. 
What is the best book on foundry practice? 
A.—‘‘ American Foundry Practice,” by 
West, and ‘‘ Molders’ Text Book,” by same 
author; ‘‘ Spretson’s Casting and Founding,” 
and ‘ Kirk’s Founding of Metals,” are all 
good books, and can be had of any publisher 
of mechanical and scientific hooks; you can 
probably order through your local book- 
seller. Your other questions have been re- 
ferred to Mr. Simpson Bolland, who replies 
as follows: 2. Why iscoke from gasworks 
unfit as fuel for melting iron? A.—Gas- 
house coke has not sufficient cohesive power 
to sustain the weight of iron above it, in con- 
sequence of which it crumbles, and much of 
the combustion takes place long before it 
reaches the melting point of the cupola, at 
which point it is always desirable to have 
the fuel compact and in good form to meet 
the full force of the blast. 8. How much 
coke is required to melt 100 pounds of iron 








in a 20’ cupola under favorable conditions? 
A.—Ten to fourteen pounds. 4. What can 
be used as a flux to keep the slag or some- 
thing akin to it from mixing with the iron 
when it is poured into the molds and when 
skimming will not do it? A.—Better pre- 
vent the slag from entering the ladle; there 
would then be no necessity for the remedy. 
Some of the chief causes of slag are: Imper- 
fect combustion, either from too much or 
too little blast; dirty iron; bottom and breast 
made up of material which is not of a suffi- 
ciently refractory nature; too much _ lime- 
stone or flux, etc. By giving strict attention 
to the remedying of the evils mentioned, and 
being careful to stop the flow of iron from 
the cupola before the slag appears, the 
ladles may be kept clean all through the 
heat. 


(852) R. B. H., St. Paul, Minn., writes: 
The following was reported tome: An en- 
gine 8'x10" running at 160 revolutions per 
minute had the speed increased to 310 revo- 
lutions per minute. At the latter speed, and 
with a load of 245 C. P. lights the engine 
would run quiet, but the crank and cross- 
head pins would heat in half an hour. The 
engineer claims to have prevented this by 
fastening a 24-pound weight to the crank end 
of the rod. Also when the engine was run- 
ning at 310 revolutions with no load on, it 
would knock very hard. I have read sev- 
eral articles by eminent authors, but so far I 
have found nothing to corroborate the above. 
I should be glad to have your opinion. Does 
the adding of weight to the crank end of the 
connecting rod help to keep the crank-pin 
cool in a high-speed engine? A.—Before we 
“an express an opinion on the case reported 
to you, we need to know more about the en 
gine in question. On general principles we 
should say that the heating of a crank-pin or 
crosshead pin indicates that they are too 
small for the work they have to do, and we 
certainly should not attempt to avoid the 
heating by adding more weight to the con- 
necting rod. As to the speed of the engines, 
experience seems to indicate that there is a 
certain speed at which the engine runs the 
smoothest, and this speed is generally greater 
than the speed for which the engine has been 
designed. We are, therefore, not surprised 
that the engine in question ran smoother at 
310 revolutions than at 160 with the load on. 
Neither is it a matter of surprise to have the 
engine pound at the same high speed with 
no load on, because without the load, an 
earlier cut-off, or the throttling of the steam 
is required, which changes the whole con- 
dition under which the engine is working, 
and pounding will naturally follow. — 2. 
What distance from the shell of a boiler 60 
inches diameter should the bridge wal! be? 
A,—The distance between the shell and the 
top of bridge wall should be such as to give 
an area for the gases to pass through equal 
to} of the grate surface. 3. Where can I 
obtain the best informavion about boiler set- 


ting? I have Wilson’s, Rose, Armstrong's 
and the Hartford Boiler Insurance Co.’s 
plans. A.—We believe that you should be 


able to acquire from these authorities all the 
information that can be acquired from books. 
Experience also is necessary. 
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Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘Bradley's Power Hammers, the best in the 
world.”* 20 sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York e 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st..Chicago, Ill. 

** How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st.,N.Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Locomotive Driving-Box Planer Tool. Pedrick & 
Ayer. Philadelphia, Pa. 

Special Tools tor Railway Repair Shops. 
& Ayer, Philadelphia, Pa. 

Standard Tool o.’s Twist Drills. 8. A. Smith, 
23S. Canal st., Chicago, Western Representative. 

Light Special Mach!nery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 


Get particulars of our new Wali, Suspended and 
Radial Drilis. C.H. Banush & Sons, Holyoke, Mass. 
Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 
One Star Hack Saw will do as much work as 
3, 


Pedrick 


five of any other kind.—N. I 

Curtis Pressure Regulators. Curtis Return Trap 
Curtis Damper Regulator, See August7, p.19. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 





For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son st., Chicago, I. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N.Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps. acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 28 
S. Canal st., Chicago, Western Agent. 

Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 

*Roper’s Hand-Books,”’ for engineers and fire- 
men. Send for descriptive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa. 


25'" Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
32’ Send for list of firms using our Drills. J. E. 
36" Snyder, Worcester, Mass. 


25’’ “Only Drill Press built on 


32" *Ko-rekt’ principles, 
37" even if they come from Jersey.” 
id Gould & Eberhardt, New Ark, N. J. 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J.C., care of 
AMERICAN MACHINIST. 

Every draftsman needs one.The Engineer’s Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 
T. C. Dill Machine Co., 
Philadelphia, Pa. 
Binders’? for the American Machinist. Two 
styles, the “‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 58 
East 10th st.,. New York. 














Barlow & Youmans will rebuild planing-mill at 
Galesburg, Mich. 


A company has been organized at Wadesboro, N. 
C., to build a cotton factory. 

It is reported that Mr. Mershon will erect a ma- 
chine shop at Winchester, Ky. 


The Burrows Shoe Company, of Portland, Me., 
are building a 65x210-feet factory. 


Beard & Son, Greenville, S. C., will erect a foun. 
dry and machine shop at Spartanburg, 8. C. 


The Evans Land and Lumber Company expect to 
erect a hub and spoke factory at Ellijay, Ga. 


Marble & McCurdy will erect a planing-mill and 
sash, door and blind factory at Bedford City, Va. 


A 30-loom woolen-mill is to be built at Marshall, 
Tex., by the Marshall Manufacturing Association. 


The Bibb Manufacturing Company of Macon, Ga., 
will erect a 100,000-dollar cotton-mill at Covington, 
Ga. 

‘The Wadesboro (N. C.) Cotton-mills have been or- 
ganized, with W. J. McLendon president, to erect a 
cotton-mill. 


The Shelby (N. C.) Land and Improvement Com- 
pany has been organized, and will erect electric 
light works. 

The Cotton and Iron Works Company (Florence, 
Ala.,) is negotiating to put in some cotton factories 
on the creek. 


The Commonwealth Cotton Manufacturing Com- 
pany, Durham, N. C., has purchased a site, and will 
erect a factory there. 

C, C. Stewart, of Brooklyn, N. Y., will probably 
make efforts to establish a woodworking machin- 
ery plant in Cordele, Ga. 

The Fiberwood Company, of Livermore Falls, N. 
H., have voted to increase the capital stock to $75,- 
000 and to extend the plant. 

A large engine-house is being built at the Wam- 
panoag Mill, Fall River, in which a 1,000 horse- 
power engine will be placed. 


A company is being organized at Attleboro, 
Mass., for the manufacture of brass frames for 
tiles, moldings for stoves, etc. 


The Jackson Fertilizer Company is erecting its 
new factory building at Jackson, Miss. The capi- 
tal stock of the company is $30,000. 


A stock company has been formed at Augusta, 
Ga., with a capital of $125,000, and work will begin 
on the erection of a flour-mill at once. 


F. H. West is reported as organizing a stock com- 
pany in Milwaukee, Wis., to establish a plumbers’ 
hardware factory in Birmingham, Ala. 
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The North Chattanooga Manufacturing Company 
will, it is reported, erect works for the manufact 
ure of mill machinery in North Chattanooga, Tenn. 

Iron pipe works. a nail factory, passenger and 
electric car works. a foundry and machine shop 
are reported as to be established at Goshen Bridge, 
Va. 

Ss. J. Tomlinson and R. T. Walker, of Lapeer. 
have organized the Michigan Lumber Co., and pur- 
chased the Wiener saw-mill, and will erect another 
at Wiener, Ark. 

The Kennard Standard Counter Company has 
been organized at Saco, Me., with a capital of $100,- 
000. for the manufacture of shoe counters and pre- 
pared shoe stock. 

Carl Jenson, Reed Williams and others have pur 
chased the old bolt and nut factory, and will estab 
lish a plow and agricultural implement factory at 
Birmingham, Ala. 

A factory is being erected at Middlesboro, Ky., by 
the Middlesboro Mattress and Excelsior Manufac 
turing Company. It is to cost $50,000, and will be 
used for making excelsior. 

J. A. George, recently reported as to erect a 
foundry and machine shop at Rome, Ga., has pre 
pared plans for a three-story machine shop 60x100 
feet, and a foundry 30x50 feet. 

The Webster Paper Company is pushing work 
vigorously on the new paper-mill at Orono, Me. 
The plans call for a main mill 72x209, a finishing- 
room 52x120, and a boiler-house 40x50, 

The latest catalogue of the Champion Blower and 
Forge Company, Lancaster. Pa., contains illustra- 
tions and descriptions of a variety of hand and 
power blowers, exhaust fans, forges, tire benders 
and shrinkers, drill presses, ete. 

Carlins, of Allegheny. Pa., are to move their ma 
chine and foundry plant to Herr’s Island region 
They will put up a foundry 100x120, a three-story 
machine shop, 100x110, and a boiler shop, 50x110. 
Part will be ready in September. 

The steel plant which the Norton Iron Works 
and the Kelly & Belfont Mills, of Ironton, Ohio. 
propose building at Ashland, Ky.. will cost from 


$350,000 to $409,000. It is said that $100,000 of the 


capital stock has been subscribed in Ashland. 

The Minnesota Iron Company is building a new 
machine shop at Tower, Minn. The machine de- 
partment will be 80x40 feet, the blacksmith de- 
partment 60x45 feet, and the carpenter depart- 
ment 72x45 feet, with solid fire walls separating 
them. 

Simmens & Barnhill, of Bellaire, Ohio, have fitted 
their boiler shop with the necessary machinery and 
appliances for making converters for steel plants, 
and are now building a set for the Bellaire Steel 
W orks, and another for the Wheeling Steel Works 
at Benwood, W. Va. 

Jefferson (Ohio) Iron Works will be rebuilt. and 
if the engines are in shape to repair, one nail fac 
tory can be started within a month. This factory 
has 81 machines in it. which, with the 79 machines 
in the factory that was burned, made a total of 160 
that the company operated 


The Watertown Steam Engine Co., of Water 
town, N. Y., is again finding the need of increased 
room. The present plant was built last year, but 
already additions are under way. The woodwork 
ing department is now being enlarged. and exten 
sions of the foundry and boiler departments will 
follow. 


The Vuleanized Fiber Co. (Wilmington, Det., and 
14 Dey street, New York,) send us their catalogue 
explaining in part the uses made of vulcanized 
fiber, which is fora great variety of purposes for 
which metal is ordinarily employed. The cata- 
logue is a good one for machinists and engineers to 
get and preserve. 


The Steubenville Iron and Steel Company, which 
will move its plant from Alikanna, near Steuben 
ville. Ohio, will be succeeded by a concern for the 
manufacture of hinges and bolts. A company has 
been formed in Steubenville to purchase the build 
ings of the iron works, after being dismantled, for 
the hinge factory 


The Salem Carand Machine Company has just 
heen organized at Salem, Va., by capitalists from 
New York, Boston, Maine and New Hampshire 
The authorized capital is $500,000. Work on the 
new plant will begin as soon as the formation de 
tails are completed) J.W. Allemong is president. 
and W. U. B. Stinson, of Concord, N. H.. viee 
president 


Brown & Mansur, of Houlton, Maine, are nearly 
ready to commence work in their new foundry and 
machine shop. Two large buildings and a_ brick 
boiler-house have been erected. When their estab 
lishment is completed they will have the _ best 
equipped and most complete outfit for manufac 
turing stoves, plows and machinery in Aroostook 
County, Maine 


The Richmond & Danville Railroad (oftice, Rieh 
mond, Va.,) intends building additional machine 
shops, and will probably locate one of them in 
Charlotte, N. ©. The company has purchased a 
large tractof land. which is probably intended for 
asite. The erection of anew foundry and machine 
shop is projected. A. H. Lavell, Rome, Ga., can 
give particulars. 


The Tennessee Spoke and Hub Company has 
heen organized, with a capital of $30,000. It has 
purchased the Gallatin (Tenn.) Flouring Mill build 
ng, and will putin necessary machinery at once. 
Phe capacity will be two ears of spokes, one car ot 





rims, one car of hubs a week. Dr. N. Morrow, Dr. 
J. D. Dismukes, of Nashville, Tenn., W. H. Brown, 
of Gallatin, Tenn., and others are interested. 

D. H. & A. B. Tower, of Holyoke, Mass., are the 
architects of the pulp-mill to be built at Madison, 
Me., by the Manufacturing Investment Company. 
The capacity of the mill will be ten tons of pulp 
per day. Anidea of the size of the mill may be 
gained from the fact that it is about half a mile 
around the foundations, and will require 551.000 
feet of plank in the roofing, and upwards of 3,090,- 
000 brick. 

F. R. Pemberton. president of the Kensington 
Land Company. of Chattanooga, Tenn.. which is 
building the new town of Kensington, claims that 
contracts have been signed for the erection of a 
20,000-spindle cotton-mill, a rolling-mill, iron fur- 
nace, foundry and machine shops, and a handle 
and stave factory. He also states that negotiations 
are pending for a shoe factory. pipe works and 
another cotton factory, at Kensington, Ga. 

Arrangements have been practically completed 
for the removal of the New Haven Wire Goods 
Company to Aurora, Ill.. where they will be ex- 
empted from taxation for a number of years, and 
where a building is being erected forthem. The 
company was organized in 1888, with a capital of 
$10,000. which has since been increased to $30,000, 
and at present employ seventy-five hands. A fur 
ther increase of capital is probable in the new 
location. 

The Springfield (Mass.) Foundry Company has re- 
cently started a new 80 horse-power engine in its 
works, and completed extensive improvements to 
the plant which were begun a vearago. Among 
the additions to the works are a three-story brick 
machine shop. 116x4i feet. with a two-story L 68x 
32. a two-story brick building, 80x33 feet. a two- 
story addition to the iron foundry, 85x33, beside a 
new cupola-house, a cleaning-room, two core- 
ovens and a new brass foundry. 

It isreported that another mill is to be added to 
the plant of the Globe Yarn Mills, Fall River, Mass. 
This company was incorporated in 1881, and at 
present has a capital of $900,000, and operates 
84.000 spindles. It proved successful from the start, 
and has been steadily increasing its capacity as the 
demand for its product grew. Architects are al- 
ready engaged on plans for the new mill. It is be 
lieved that the new mill will be of about half the 
capacity of Mill No. 3, and that work will be com 
menced on it at an early date. No meeting of 
stockholders has yet been held to authorize any in 
crease of capital 

The Dominion Iron and Steel Company has been 
incorporated at St. John, N. B.. with a capital 
stock of $500,000. The company is formed for the 
purpose of erecting and operating mills for the 
manufacture of rolled and hammered iron, bar 
iron, cut nails and spikes, horseshoes, railroad and 
other spikes, fish plates, polished shafting and 
other articles. The plant is to be built in the vicin 
ity of the city of St. John, on the Bay of Fundy. ac- 
cessible by vessel and adjacent to lines of railway 
that connect with all points east and west. The 
building will contain four train rolls, ten furnaces, 
nail and spike factory with fifty machines, a horse- 
shoe machine, with a general machine shop and 
shafting department 

Col. E. H. Gilbert, of Ware, Mass.. and about 
twelve other citizens have purchased the interest 
of the Thomson-Houstor. Company in the local 
electric light plant. The new company has made 
arrangements for the building of a large permanent 
eectric light station on the ground formerly pro- 
posed by the Ware Power Company on land owned 
by the Central Massachusetts Railroad between the 
latter's freight house and the Ware River. The 
building will be of brick, 57x42 feet, and will con- 
tain a 650-light incandescent dynamo and a 50-are 
light dynamo. The services of the present super 
intendent, George E Ballard, and his assistant will 
be retained, and the organization and perfection of 
a home rule electric-light Company will be com 
pleted in a few days 

F. R. Hynes writes us: I have recently opened 
in this place a machine shop, and am prepared to 
do all kinds of jobbing and contract work in light 
machinery. Nothing but first-class machinery and 
tools will be used, and I intend making a specialty 
of a fine class of work. I shall engage in the regu 
lar manufacture of several specialties which will 
be placed onthe market as soon as they can be 
completed and brought out. I am also open for 
engagement with parties having anything in light 
machinery or patented articles to manufacture on 
contract or otherwise. I am well located in a pros 
perous and growing town, which, by the way. 
would also be well worth the consideration of 
parties looking for location for any kind of manu 
facturing. Camden is one of the most desirable 
places in central New York, beautifully laid out, 
has an electric light plant, first-class railroad faciii 
ties, and absolutely the finest system of water 
works in this country, excepting none 


The following announcement is made: The Ster 
ling Emery Wheel Company beg to announce that 
they have decided to move their emery wheel busi 
ness from West Sterling, Mass, to Tiffin, Ohio. 
Negotiations for such a move have been in progress 
with different cities in the States of Obio and 
Indiana for several months past. The location 
in Tiffin will be much more central than the present 
one, and more in the center of the larger con 
sumers of the goods manufactured by the company, 
and at the same time we shall take advantage of 
the use of natural gas as a fuel, and thus several 
thousand dollars will be saved in this way each 
year The Baltimore & Ohio, Pennsylvania, and 





Cincinnati, Sandusky & Cleyeland Railroads, ru’ - 
ning through Tiffin, will furnish ampie transporta- 
tion facilities to all parts of the country. The 
trade in emery wheels bas been constantly moving 
toward the West for the past five or ten years. and 
therefore this is the principal reason for this move 
being made. The company has been far behind in 
filling orders for the past year at their present loca- 
tion, and therefore much enlargement was deemed 
necessary. A brick building 200x60 is now ready 
for occupancy in Tiffin, where they expect at once 
to more than double the production of both the 
Sterling emery and corundum wheels. The New 
York warerooms (174 Fulton street) will, of course, 
be'continued, but with a much enlarged stock. 
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Tools for Brass Work. 
By FrepD H. CoLvin. 


Continuing the subject of tools and ma- 
chines for brass work, the milling machine 
will be found of interest, and there seems to 
be need of discussion on this subject. The 
AMERICAN MACHINIST has from time to time 
illustrated and described many different 
forms of milling machines, and several 
writers have given us much valuable matter 
concerning the practical use of the same, but 
few, if any, ever attacked the brass side of 
the question, so it is upon this I will dwell. 

Perhaps there is no better way of starting 
the subject in hand than by illustrating a 
little machine, or rather attachment for a 
speed lathe, that has been in service for over 
seven years, with excellent results, has turned 
out the best milling it has ever been my | 
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bore of the index plate—allowing a vertical 
but not a rotary motion of spindle. The 
chuck being fastened on the upper end of 
spindle by the thread, and the work to be 
milled screwed on the chuck until its face is 
a little below the bottom of chuck (shown 
clearly in Fig. 22), the nut NV being screwed 
up by pin wrench, as shown by the holes in 
nut, the spindle S, and the work on it, is 
drawn downward—fastening the work to 
plate, and locking the nut against the lower 
end of the plate. This being locked, the 
nut can only be turned by moving the whole 
plate, nut and all, and this is what it does, 
the plate bearing on top of the carriage, and 
the nut on the under side. By having these 
distances, a to 4, exact in both cases, the 
plate cap turn freely—and yet be firm and 
free from any detrimental vertical or side 
motion. The locking bolt / is plainly shown, 
and a glance at Fig. 13 shows the arrange- 
ment for square and hexagon milling, and 
no detail explanation is necessary. The 
movement is obtained by a screw, as showa, 
with a ‘‘double-four”’ thread, that seems to 
be fast enough for most purposes, though 
the pitch is immaterial, and can be altered to 
suit. 

The screw is supported by the wrought- 
iron brace at the outer end, which gives the 
required steadiness, and the two check nuts at 
the back end hold it firmly as far as end play 
is concerned. 

The handle H is worthy of attention, not 
from its novelty, but from its usefulness, it 





k 
h 
SS 








. ee 
| Double 4 to inch, 





























TTT 777777 >. 


LEE 


DLLOOITTTZ 




















wYYyZ 











Ks . 77 LEGS 


| a \ 


| 
> OTR 





er 


Fig. 15 








jac & | 
pa —| 
een an sre _ +H a 
7 Screw Double 4 to ineh. 

C aut ne = 
_ on f 

yy) a 
ree Soa : a 





Fig. 13. 








good fortune to see, and from which most of 
my observations have been made, and con- | 
clusions ¢rawn. | 

Fig. 12 shows a longitudinal section of this | 
attachment, and Fig. 13 a top view, the} 
other view in Fig. 14 shows the back end, | 
and, with a little explanation, ought to be per- 
fectly plain. The body A is planed to fit the 
lathe bed at B, and fastened thereto by a 
bolt through hole, and strap across the bot- 
tom of lathe bed. 

The carriage C is planed to move in the 
body .1 on dovetail ways, and kept snug by 
gib and set-screws, as shown in Figs. 13 and 
14, the back end of bed being left open to 
allow the central projection of the carriage 
to pass through, as shown by Fig. 14. 

The index plate P (in most cases) also | 
forms the bottom or fastening plate for the 
work to be milled, as we shall see later. The | 














Vig. 14. 


center spindle S, shown solid in the cut, is 
made of machine steel—both ends threaded 
as shown. The top tine (about a 12-thread) | 
for the chucks, and the bottom coarser—6 to 
inch—for the binding nut .V, besides having | 
a key at the top A, which fits a groove in the 


being much more agreeble to operate than the 
solid handle, and is appreciated by the men 
who run it, not only here,but on any machine, 
where practical. It is easily made, the 
spindle on which the handle revolves being 
a round head bolt with head slotted for screw- 


em 








Fig. 15. 


driver adjustment, is screwed through the 
wheel, and a thin lock nut holds it in posi- 


tion. 


It is not intended to illustrate this as a 
mocel machine, but as a simple attachment 
by which good milling can be obtained, and 
it may act asa basis for the evolution of a 
standard milling machine for brass, although 
the principal defect in most milling machines 
that I have seen has been their cutters, and 
that can be easily remedied. 

The cutter being the next question of im 
portance, and in fact tie important question, 
as it bears the same relation to good work 
as a lens does to a good picture with a cam- 
cra. The cutter that will do the most work 
with the least grinding, and at least first 
cost, is the one that is looked for, and this 
our experience has shown to be the one shown 
with the holder or chuck in Fig. 15. The 
chuck is like any screw chuck, slotted across 
the face, and with set-screw as shown for 
holding cutter—a cheap and eflicient method 
of holding an equally cheap and efficient cut 
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ter. 
made from a flat bar of steel, in our case 
#;%2 inches, though of course any size can 
be used. 
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Fig. 16. 

It will be seen that all of the back lines of 
cutter, 7. ¢., lines showing the back ends, are 
not square with the bar—this is done to get 
a lead on the cutter point, ¢. ¢., have the point 
stand at a greater radius from the center of 
it an advantage, 
though all work does not require it. 

By making the angles the same as shown, 
the cuts made by the cutting chisel will give 
the right lead or clearance on the angular 
edge, so that litle grinding is required; a 
little study of the cut—Fig. 16, will show 
my meaning. 

In practice I cut the steel as shown, and 
break each piece off as cut, and then harden 
and temper just as they are—leaving the 
points for about half an inch rather hard, 
the rest soft, then a little grinding on the 
emery wheel, using plenty of water, makes 
them ready for work. 

I usually make a dozen oF so at a time, 
and the cost is trifling, compared with other 
forms. The secret of good work in this, as 
in many other things, is in having the tools 
just right, so if the cutter is ground just 
right good work is easily turned out, and 
the knack is easily acquired. For the benefit 
of any who may wish to try this form of 
cutter, let me offer a few suggestions, and 
start with a few facts to be borne in mind. 
First, the nearer square the corner a, Fig. 15 
—the less cutting surface you have to keep 
sharp—for the only cutting surface will be 
the distance on the top edge from « that the 
cut is in depth—the more this is rounded tbe 
more cutting surface you have to keep sharp. 
Some will claim that an advantage probably 
—dividing the work more—and will say they 
have seen some very nice work done with 








revolution; is sometimes 


the corner « rounded ona quarter-inch radius 
—but for myself, and have had considerable 
experience with it—the cutter point as near 
square as possible suits me best. If it be 
left with a sharp corner, it will not cut 
smooth, as the point shows the rate of feed 
on the milled surface—but with just a trifle 
rounded off on the grindstone (emery wheel 
does to rough them down to shape with), and 
if need be smoothed with an oil stone, and 
you have a cutter that will cut well, last well, 
aud give general satisfaction; to be sure it 
isn’t as pretty a looking rig as I have seen, 
but it does the work, and that is all import- 
ant. 

Always give it all the sweep you can, and 





don’t oil stone it to death, as I have seen 
‘ ne 
Irigy. 17. Kiy. 18. 


done—it doesn’t need the stone after every 


grinding, only when there is a sharp corner 


All work will not admit of 
this form of but 
we use it, and find it best 


left somewhere. 
cutter, wherever possible 
—for small work on 
chucks like Fig. 17, it will not 
the collar 
shown in section around the chuck proper. 
18, and find it 
very good indeed. This is simply a round 
shank that chuck, and the cut- 
ting end flattened to width required; the 
points are worth attention, and it will be 
seen the center is ground hollow, so as to let 
this is the 
secret of good work with all cutters of this 
kind, 


ter wants to be kept out of the way, and, 


work, as the 


cutter would cut away loose 
So we use a cutter like Fig. 


fits a screw 


the points project ahead, and 


The points do the work, and the cen 


. | : 
like the other cutter, wants only enough, wrench or screw-driver. 


rounded to preduce a smooth surface. 


Fig. 16 shows how the cutters may be | 








cutters like Fig. 19, which shows the front 
end of one in section—the center is usually 
drilled out and four cutting wings milled in 
the face. When new and square, these do 
nice work, but how long will they remain 
so? Not long, as every one knows who has 
seen them, and to grind them all square 
and even takes more than average steady 
man; in fact, I doubt if any one can get 
them perfect by hand—and, if not perfect, 
only one or possibly two of the wings cut ; 
so the advantage of a number of teeth disap- 
pears when the difticulty of maintaining 
them is considered. 

In the average case they assume the shape 
shown in Fig. 19, in an exaggerated form, 
and the work they then produce is a sight to be- 




















Fig. 19. Fig. 20. 

hold. While from an artistic point of view the 
‘*snowflake” and *‘ bas relief” effects these 
produce may be very fine—a mechanic knows 
that the nearer a perfectly smooth surface he 
‘an .get, without scratch or mark of any 
kind, the better the milling and the better 
the tools used. A few of the chucks are 
shown in Figs. 17, 20, 21 and 22, and it will 
be noticed that Fig. 17 is made to fit a) 
female spindle of the machine, which inter- 
changes without any difficulty, and for 
small work, or work that must be brought 
low on the index plate, it is of great ad- 
vantage. 

It will be seen that, except in Fig. 21, all 
the chucks are supplied with loose collars 
that bind between the work and plate as the 
chuck proper, and work is drawn down by 
the spindle, as explained before. 

We have tried the chucks where the work 
is screwed on or in, untils it jams tight 
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Fig. 21. Fig. 22. 
enough to hold, but they are not satisfactory 
and should not recommend their use. Fig. 
21 is a spindle chuck, and a coned nut locks 
the work against a coned base—centering it 
and holding it firmly enough for such small 
work as shown, and of the thin work shown, 
two or more may be milled at once. Fig. 
20 is for inside work, as shown by dotted 
lines, and needs no explanation, save the 
fact that it draws down on the loose collar in 
a manner similar to the rest. 

It is sometimes requir2d to slot the ends of 
piping, tubes or similar articles, and Fig. 
23 shows an attachment we have used for 
that purpose. 

The construction of the frame F' can be 
readily understood from the two cuts, and 
fastens to the moving carriage shown in the 
body of the milling machine, and, of course, 
moves with it. 
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Fig. 23. 
The work W, which we will suppose to be 
a brass tube that must be turned with a flat 
The jaws ( C are 
of brass, and bored to fit the work, whether 


Most milling machines are equipped with threaded or otherwise, the outside fitting the 





frame, and being held by a steel strap not 
shown in the cuts. 


Insert the work and the screw shown will | 


give the required friction, the handle // 
being an iron pin driven through a square- 
headed bolt. But we have been doing this 
without a cutter in place, so we will choose 
one from the next cut, Fig. 25; >, 
show end views of different forms, while 
a is a side view of one that does fairly well, 
but has been abandoned for the others. It 
is a single point, ground so as to give all the 
clearance possible, but it has given way to a 
better one. The at d 
used tosome extent, being a round piece of 
steel, turned to fit holder, and the end 
turned the required size for slot and three 
grooves ground, filed or milled in, as the 
“ase may be, but ¢ is now the most used, as 
it is cheaper, more easily ground, and does 
just as good work. The last 
no description, being, as shown, a triangular 
end view, and, while doing fairly good work, 
has given way to ¢, as have the rest of them— 
a case of ‘‘ the survival of the fittest.” 

Many object to a single-point cutter, as 
shown in Fig 15, and prefer the two-point 
one shown in Fig. 18; but it may be interest- 
ing to state that I have seen one of these two- 
point cutters break one point completely off, 
and produce work exactly as good as before, 
the main requirement being that it shall be 
held as firmly as possible in the chuck, and 


e and d 


one shown is now 


one, d, needs 
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Fig. 24. Fig. 25. 
no shake in the lathe’ spindle either. 


With a cutter like Fig. 18 I have milled 
fifty hexagon nuts, whose sides were about 
one-half a square inch each, with one grind- 
ing of the cutter, which seems to be a good 
record for the cutter, especially as the auts 
were all milled to size, and milled smooth 
too, and feel safe in saying that I can show as 
good work from this little machine as any 
one can produce on any milling machine 
made, 

For speed, a ‘‘ double header” may excel 
it, though, wbere exact size is required, the 
extra time required to set two heads may 
reduce the speed attained more than its ad 
vocates will admit. 

This seems to me an open question, a 
‘** double-headed” question, and I hardly 
know which side to favor—on general prin- 
ciples should favor anything that promised 
to increase the work produced, and as brass 
work as a rule—milling, I mean—usually 
consists in *‘ taking off the rough,” regard 
less of exact size—for this work the double 
machine is undoubtedly an advantage, while 
for exact work it seems that the single head 
would give less trouble. It will be noticed 
that the attachment shown bas no means of 


vertical adjustment, which is, of course, a 
disadvantage, which can be overcome to 
a limited extent, by blocking up as _ re- 


quired, with brass strips underneath, between 
lathe bed and bottom of machine. 
ape 
A Cleveland press dispatch says: 
There was a desperate battle Monday, at 


| Continental Crossing, Putnam County, Ohio, 


between employes of the Clover Leaf Rail 
road and the village authorities. The 
village laid a sewer under the tracks, 
and a large force of railroad employes tore 
itup. In response to a telegram for as 
sistance, Sheriff Williamson went to the 
scene of trouble with a posse of citizens 
and one company of militia. 

In the fight that followed there were 
two hundred men on each side. Guns, 
revolvers, clubs and stones were freely 
used. About forty persons were hurt, 
but none fatally. The rioters were finally 
repulsed and the sewer recaptured, All 
is reported quiet to-night, though the 

rioters have made threatening demonstra 
tions, and more trouble is feared. 


The idea of railroad companies that they 
own the earth, instead of the right of way, is 
the cause of a good deal of trouble in this 








country. There is scarcely a city or town of 
any magnitude in the country that has not 
had more or less trouble in the effort to pre 
vent some railroad company from appropri- 
ating land and in trespassing upon the rights 
of its citizens in the most boldfaced manner, 
and in the end the company usually gains its 
point, resorting to open warfare, and defying 
the city authorities to do so. The manner in 
which this has gone on is a shame to law and 
order. It is by such means as these that rail- 
road corporations have secured the ill-will of 
the people in some States, until laws have 
This is 
only a case of getting elevated by their own 


been passed that are unjust to them. 


petard, and the verdict very generally is: 
Serves them right. 
—— cape 
A daily paper in discussing the recent 


quick passages of the steamships Teutonic 
and City of New York has the following : 
The reports of the race picture the firemen 
as shoveling into the Teutonic’s furnaces ton 
after ton of coal, and when one relay of 


men had exhausted their strength another 
squad took their places, 
This would be remarkable were it not for 


the fact that it is just what is always done 
on every transatlantic steamship, 
not. 


racer 
It requires ‘ton after ton of coal” to 


or 


take any of the liners across the Atlantic, 
and the force of firemen is never so great 
that they 


endurance, 


to the extreme of 
picture” 


are not driven 


The is rather weak, 
Be 

Sketches of an Apprenticeship. 

W. S. RoGers. 


By 


It was some weeks later when I took my 
next important lesson in applied mechanics, 
and in the meantime I was busy ‘cutting 
threads on two and three-inch wrought-iron 
pipe; that is, I turned the crank of the pipe 
machine, while the fed the oil with 
a spoon aud took the credit of doing the 
work, looking for the ‘left-hand working 
wrench”’ they lost 


= jour.” 


last week, helping the 
molder in the brass foundry ‘‘ pour off” and 
“shake out,” while occasionally | would try 
my hand in the sand, with a pattern, when 
he was absent. 

I worried considerably too, because we bad 
so much business on pipe work and_ brass 
for blast 
furnace engines, or locomotives, and one day, 
when remarking on it to one of the fat, 
jolly jours, he rolled up his eyes in surprise, 
‘Build 


lathes ” 


valves, while no orders came in 


' 


and locomotives 


with 


said ; Engines ? 
turret Oh, no, my boy you 
are in the wrong shop for that kind of work.” 
Then as I gazed around on the dozen or 


more brass lathes and pipe-cutting and 
threading machines, a ray of light penetrated 
my skull, and I began to understand my 
boss’s smooth ways. There are more ways 
than one for getting labor cheap. 

One day I missed my oil can, containing 
cylinder oil, and started around 
to find it. 


made out of old tin cups, and fruit cans with 


the shop 
As the oil cans were nearly all 
a ‘‘nose” put in their tops with a pair of 
At 


precious can, over on the 


pliers, it was no easy task to find mine. 
last I spied that 
cock-grinding machine, and it was soon back 
After [had 


viven the valve and piston a bountiful supply 


in its proper place on the engine, 


of its contents, a scraping noise from the 
engine-room soon called me back there, and I 
must say that engine had the worst attack of 
asthma lever saw. I called the men in the 
shop to come and see, and the boss came also. 
He picked up the oil can, and gave it a dose 
of oil, which made matters worse, and the 
engine stopped. He stepped to the door and 
examined the oil can. Then I learned a les- 
son: that is, emery and oil must never be used 
to make machinery run quietly (unless you 
are building machine tools, and want to make 
the gears run quietly, then itis different, | 
suppose, or some builders would not do it.) 
Well, the boss got a new engine, and a new 
cub also, and thus ended my first attempt to 
become a machinist. I draw 
from that last lesson, and in after years, 


But the moral 


secing a very noisy machine grow real quiet 
under the soothing influence of emery, 1s 
that there are tricks In all trades 


but ours 
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So large a proportion of all the small en-| 


gines made in this country are produced by 


those who make the agricultural engine, | 


that the design adopted for them has an im- 
portant influence on the whole. Alleged 
stupidity, slowness, and obtuseness with re- 
gard to things necessary to efficiency are 
characteristics which, whether real or imag- 
ined, are exercising a great and deterrent 
influence on the development of the small 
steam engine. It is not necessary that these 
characteristics should actually be operative. 
They are all>ged to exist and to be operative, 
and that is in itself sufficient to produce the 
effect. The average owner and attendant 
of the small steam engines required on farms 
and estates are assumed to be incapable of 
exercising the care which is necessary to the 
proper working of an engine and _ boiler, if 
it be designed for economical working. Act- 
ing on this alleged stupidity and this assumed 
disregard by farmers of their own interests, 
the makers cf engines and boilers of small 
power have been long accustomed to speak 
of an agricultural engine as though it were 
necessarily a thing of low order, capable of 
withstanding the roughest treatment, and of 
doing its work without the bestowal upon it 
of the least care. 
is that these small engines are made heavy 
and slow, and the boilers are made heavy 
and cumbersome, with large water space and 


small heating surface and low pressure.— | 


The Engineer (London.) 
—-- 

A blower broke this morning on board the 
steamboat Sandy Hook, running between 
that point and this city. A blower is a fan 





with iron blades, which forces air down the | 


air-shaft into the engine-room. When the iron 
blades began to bang and thump the sheet- 
iron sides of the air-shaft, the passengers on 


the lower deck looked at each other anxious- | 
ly, and then rose and adjourned to the bow | 


and stern of the boat with a breakneck speed 
and unanimity which were suggestive of 
a panic. One gentleman, who was having 
his boots blacked, stamped all over the kneel- 


The consequence of this | 


| 
| 


out of reach; and the passengers stretched on 
the sofas up-stairs, each of whom was taking 
up enough room for four, woke up and ran 
down the companion-way, only to be pushed 
back by those who were leaping up it. The 
excitement was over in a minute, and the 
white-faced young business men came back 
somewhat sheepishly to find an old gentle- 
map, with his face as pale as his collar, say- 
ing, ‘‘ Hoo—hoo—who’s afraid? 

you running away for?”—The Sun. 
se 








There is an ordinance in New York, de- | 


signed to make blasting safe. This ordi- 
nance specifies with a good deal of distinct- 
ness the quantity of timber with which a 


blast shall be covered, provides with perfect | 


distinctness the 500 pounds of stone with 


whether 1 pound or 100 pounds—that may 
be used. If the charge is large enough, it 
is rather evident that the 500 pounds of stone 
piled on the six timbers will be a source of 


shot, as it were, top of the wad. 
great wonder that so many accidents occur 
from careless blasting in New York. 

a. 





in New York, Aug. 27. The inspectors 
were from nine States where factory inspec- 
ition is legalized. 
and such as ought to meet with all respect 
from the community. The delegates are 
opposed to baby work in factories, and be- 


lieve that a restriction should be placed upon | 


the hours which children should be employed. 
The factory inspectors have already accom- 
|plished a good deal, and the field is still 
wide. 

-—=_>e- 

A square link 12 in. broad, 1 in. thick, and 
about 12 ft. long was taken from the Kieff 
bridge, then forty years old, and tested in 
/comparison with a similar link which had 


been preserved in the stock-house since the | 


ing Italian at his feet in his anxiety to get | bridge was built. The following, from | 


What are | 


which the timbers shall be weighted, but | 
| says nothing about the charge of powder— | 


danger, instead of otherwise—a charge of | 
It is no} 


The Convention of Factory Inspectors met | 


Their objects are good, | 


Tin—Prices have advanced in London, and there 
| Stahl und Eisen, is the record of a mean of sintive Inhuonoss pony oaths thew y _ neve ofthe 
four longitudinal test pieces, 1 in. by 14 in. "Tee aeneel ter TE hee bee 
Bip tiquninpuctpenigers ered bi oy ee oy og 
strength per square inch, tons, old link taken  93¢ ie pir At ye " , 


‘ 9 A : i" Lard Oil—There is a steady demand for prime, 
from bridge, 21.8; new link from store and prices have advanced and are maintained at 
house, 22.2. ; 


Elastic limit per square inch, | 52c. 
* WANTED: 


tons, old link, 11.1; new link, 11.9. Elonga- ==" 
| tion, per cent., old link, 14.05; new link, 

13.42. Contraction, per cent., old link, 17.35; “ . , 

new link, 18.75, anton and Help Adverteonents oly tnxertat 
| a ae tion. About seven words make a line. Copy should 
| When contracts which have already been Gimmgadtuas” sl 


made are completed, more than one-third of Wietet tears ‘ ‘ : Pe 
. . P anted—Exp’d foreman for machine shop. - 
the water supplied to the city of London will | dress, with particulars, W., 116S.Clinton at. Chicago. 


be pumped by Worthington pumps. | Wanted—Draftsman, engine work. Give age, ex- 
| perience, wages, and particulars. Morris County 
aa | Machine & Iron Co., Dover, N. J. 


The London & Northwestern Railway Wanted—An exp’d molder as foreman of foundry 
F : * employing 50 men on general and heavy machine 
carries employes and their wives for one-quar- castings. ‘Central New York,” AM. MACHINIST. 


ter fare, and their children for one-eighth | _Wanted—As foreman. an experienced and prac- 

f | tical man in the manufacture of milled machine 

are. screws, etc , for shopinCanada. State salary; ref- 

——_ +e erences required. Address Box 62, AM. MACHINIST 

14% : | Wanted — Good machinists; vise or machine 

Hereafter buildings in London must not | hands; steady work and good wages to first-class 

exceed a height of 90 feet. |men Address Frick Company, Waynesboro, 
Franklin Co., Pa. 


Wanted--Superintendent for Architectural Iron 
Works with executive ability and experience. State 
reference and experience. A mechanical engineer 
preferred. Apply toS. H. Parvin’s Sons,Cincinnati,O. 




















Machinists’ Supplies and Iron. 


: _ New York, August °C, 1890. 
Iron—American Pig | For the best brands of foun-| Wanted —First-class mechanical engineer, famil- 
dry irons the demand has seemed to exceed the | jar with sheet rolling-mill machinery and furnace 
supply somewhat, and at times it has been difficult construction; state age, experience. salary, refer- 
to obtain supplies. There has also been a moderate | ence. Address Iron. 78 Jersey av., Jersey City, N. J 
demand for other grades, and prices have generally |~ ~~ . : a a es geass 
been firmly maintained. though some slight eon-| , Wanted—By a gentleman about to open a manu- 
cessions are reported to have been made on some facturers’ agency, correspondence with manfrs. de- 
linferior brands. The good demand for finished | Sirous of being represented in¢ anada; security given. 
iron of all kinds still continues D. W. C.. 307 Sherbourne street, Toronto, Canada. 
We quote Northern No. 1 Foundry, $17 to $18 Machinists Wanted—First-class floor hands and 
No. 2, $16 to $17; Grey Forge, $15 to $15.25; South- | fitters of large experience and of good habits can 
ern No. 1, $16.50 to $17.25; No. 1, Soft, $16.50 to find steady employment and liberal wages. Ad- 
are one he hie to $16. hie ; dress Morgan Engineering Company, Alliance, O. 
Scotch Pig—Though prices are higher inGlasgow, Wanted —A first-class tool maker that under- 
the demand here is for small lots only, and prices | stands making stamping dies and screw machine 
are not quotably higher. . , tools. Good wages to a good man. Henry Haas 
We quote Eglinton, $19.25 to $19.75; Dalmelling-  & gon. 402 East 30th street. New York 
ton, $21 to $21.50; Coltness, $23.50 to $24. Bea lay ee RE i : 
Bar—The demand has been moderately good, and Wanted—Machinists and metal pattern makers; 
prices are without quotable change. a steady employment given to capable men; 
We quote Common, $1.85; Medium, $1.90; Refined, works are being greatly enlarged; town near Chi- 
$1.95 to $2 for round lots on dock. cago, is rapidly growing and has an excellent 
Copper—The market has ruled quiet, but prices Climate. Haxtun Steam Heater Co., Kewanee, IIl. 
have been firmly maintained. Lake Ingot is 
sold. at we. gg both near and future deliveries; to make heavy and light castings; state experience, 
| castin The 8, 14%4c. Seen 15/4C. oo, PN. , habits, age, and class of work preferred. Steady 
|, Lead—The market has ruled quiet, but prices employment to good men. Address The Canton 
have been firmly maintained. Transactions have gteam Pump Co., Canton, Ohio 
been confined mostly to small lots, with prices | ° a : : 
ranging from 4.70c. to 4.75c. | Wanted—By young man, position as supt. or fore- 
Spelter—The demand has been moderate, with | man of machine works; practical tool maker and 
| prices firm. We quote ordinary brands, Western, | machinist; thorough knowledge of Brown & 
| 5.50c. to 5.60c.; choice, 5.70c. to 5.75¢.; refined, 634c. | Sharpe’s grinders; used to close interchangeable 
| to 7c.; Silesian, 7c. to 7%e. | work; best refs. Address Box 13, Simsbury, Conn. 


Wanted—Fifteen or twenty experienced molders, 
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BRADLEY ‘Forces 


BEST HAMMERS IN THE WORLD RUN BY BELT 
Three Styles, 15 lb. to 500 Ib. Heads. 
Our FORCES heat irons fast enough to keep Hammers 


15 O O |and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & 


Co., SYRACUSE, N. Y. 


IN USE. 14 warren ST.NEW YORK. 96498 SUDBURY ST. BOSTON. 





BOILEFK MAKING 
FOR BOILER MAKERS. 


A practical treatise on work in the shop, showing the best 
methods of Riveting, Bracing, and Staying, Punching, Drill 
ing, Smithing, Etc., and the most economica! manner of ob- 
enlting the best quality of output at the least expense 


By W. H. FORD, M. E. 


18mo, Cloth, - - - $1.00. 
Published and For Sale by 


JOH 4 WILEY & SONS, 53 E. 10th St , New York. 


Mailed and prepaid on the receipt of the price. 


BEAMAN 
& SMITH 


PROV. R. I. 
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ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 








We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JONG MANUFACTURING 0, 


87 Maiden Lane, NEW YORK. 
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93 Liberty St., « Federal St., t 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


THOSE WHO BUY 


foreign brands of steel should not forget that while they have been perfecting their own tools we have 
not been standing still. Our Tool and Die Steel is second to none. 


CRESCENT STEEL Co., 


64 & 66 SO. CLINTON ST., 136 FIRST AVENUE, 
Chicago, Ills. Pittsburgh, Pa. 


Improved Screw Cutting L ATH 
Foot and Power ~ ES 
Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, 


TOBIN 
BRONZE 


Send for Circular. 
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480 PEARL STREET, 
New York, N. Y. 











Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Rods for pumps and bolts. Yacht shafting. Rolled sheets and plates 
for pump linings and condenser tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers, 
CHICAGO. NEW YORK. 








8,200 Copies of | ‘‘PRAY'S BOOK,” | 
ste ut SARS WITH INDICATOR 
JOHN WILEY & SONS, 63 E. 10th St.. N.Y. 
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Wanted—aA foreman for Blacksmith and Hammer | 


Dept’s, at Pittsburgh Locomotive Works, Pitts- 
burgh, Pa. Must be temperate and thoroughly un- 
derstand the business. State wages expected, and 
address applications to the Company. 


Wanted—Vise hands and fitters on turret 
work Steady work to 


lathe 
Al workmen of good 


habits; new shop with modern tools and sanitary | 


arrangements. Jones & Lamson Machine Co., 


Springfield, Vt. 


Wanted immediately: One good designer and 
draftsman of practical exp. on metal-working ma- 
chinery; also planer man, and two good scrapers 
and filers: we will give steady work to competent 
men. Fitchburg Machine Works, Fitchburg, Mass. 


Wanted—Situation as master mechanic or fore- 
man of amachine shop. Occupying a position as 
master mechanic at present. 
engine and pump work, drawing, designing and 
estimating. Strictly temperate. Address C. W. Riley, 
Knoxville Car Wheel Co., Knoxville, Tenn. 


Understand steam | 


Wanted—Superintendent to take charge of a small 
shop in England; must thoroughly understand 
manutacture of small lathes and milling machmes 
on proper system. Good tools (American) and 
every facility. Permanent situation to really first- 
rate man. Apply with full particulars of experience 
and salary required, to Aifred Herbert, Grosvenor 
Road, Coventry, England. 


Wanted—About 50 machinists of all branches. 
Wages for skilled men from 25 to 30 cents per hour, 
ace ording to ability. Piece- work rates enable a good 
man to earn one-third more. Steady employment 
to reliable men, Shops exceptionally comfortable 
to work in. All workmen paid weekly. An Aid 
Society, fostered by the company, assists its em- 
ployes in case of sickness or accident. This estab- 
lishment in past years has furnished steadier em- 
ployment to its workmen than any other in Western 
Pennsylvania. Good boarding at moderate rates 
will be provided for those who desire it, or are not 
acquainted in Pittsburgh. Further information 
may be obtained by calling at this company’s 


agency in New York, 17 Cortlandt street, or by ap- 


»lying in person or by letter to The Westinghouse 
Machine Company, corner of Liberty and i wenty- 
fifth streets, Pittsburgh, Pa. 





+ MISCELLANEOUS WANTS | 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d-hd lathes & planers. S M York,Clev'd, 0. 
Koopman’s Scales for quick measurements. 


Just out; 
not brittle. 


aluminum-steel hack-saws, 
Crescent Mfg. Co., 


hard but 
Cleveland, Ohio 


New catalogue of engineers’ 


* specialties free. 
Crescent Mfg. Co , Cleveland, Ohio. 


Light and fine machinery to order: Foot Lathe. 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 


Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md 
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Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 


Drawings for ae d and tabor-saving machin 
ery a specialty. 2 Pearl st.. N. Y. B. F. Bergh 


Engineers wanted to send their addresses and re 
ceive free a cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & ©o., P. O. Box 1262, Phila., Pa. 


For Sale--Old established paying foundry and ma- 
chine shops; whole or half interest. Address L. 
M. Newbury, Sparta, Wis. 


Wanted--To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. L 








MICHOLSON FILE CO ——- 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY 





American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U.S. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 








ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
=a No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue FY free. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 





North Adams, Mass. _ 





STANDARD OIL CUPS. 
FOR HGH 


ENGINES SPEED 
& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & C0., 


184 Washington Street, 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


8r1o Walnut 8t., Philadelphia. 


er Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole cov ering every branch of Science applied 
to the Arts, sent free and free of omy 4 to any one in any 
part of the ‘world who will furnish bis address. 





THE FOX PATENT UNIVERSAL TRIMMER 


ORIGINAL IMPROVED 


Saves Time, Saves Money. 
Three Sizes, From New 
Four Styles, “ag * Patterns, 
NO PATTERN ROOM COMPLETE WITHOUT THEM. 

send tur Circular. Beware ot infringements. 


THE FOX MiOHINE CO, 325 North Front St. Grand Rajids, Mich. 


SEND SAMPLE. 


V7e make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT & HALDY, 


Factory. Pearl & FrontSts., Brooklyn. Office, No. 258 Broadway, N. Y. 











REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG, om 





Cc. W. LeCOUNT, 


south 


6 No INCH. PRICE. No, INCH. 

8 o “y (ks. G000 T0.. BE. cee = 
2 BR oe J 70 3=11 .. WH 1.4 
hy 3 a 10 2... 8 1¢ x0 
eoo 4 14 80 13 344 ... 1.80 
Be ea 5 .144....  .80 14 4 2.10 
%Ban 6 .13¢ 05 15 iL6 +e 
pe (eee 95 16... 5 8.2 
2s 8 134 1.10 “4 54 4.00 
a 9 2 1.20 6 5.00 
a 1 Set to Qin. 7.80 Pull Set.... 31.10 


Norwalk, Conn. 





Eos0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Tor TOOLS, DRILLS, 
DIES, ef, 


All Kinds in Steck. 
Gold Modal, Paris, 1889, 


SHEFFIELD, | Chief American Office, 
ENCLAND. | 91 JOHN ST.,NEWYORK 








Fitchburg 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


Machine Works 


OFFICE AND WoRKS, 


13 to 21 
MAIN ST., 


Fitchburg, Mass. 


ROSIE, SEND FOR CATALOGUE E. 





PRATT INSTITUTE, 
BROOKLYN, N. Y. 
Day Classes will begin work September 17 and Evening 
Classes Sept. 26,in the Departments of Art, Domestic Science, 
Commerce and Music. Also in the 


TECHNICAL HIGH SCHOOL DEPARTMENT. 


A three years’ course, for both sexes, combining Drawing 
and Manual Work with the usual studies of a High Schoo! or 
Academy. Entrance examinations will be held September 
17 and 18, 


DEPARTMENT OF MECHANIC ARTS AND BUILD- 
ING TRADES. 


Carpentry ; Turning; Blacksmithing; Machine Shop Work; 
Bricklaying ; Plastering ; Plumbing; Stone Carving and Cut- 
ting ; House and Fresco Painting; Geometry ; Chemistry ; 
Electrical Construction ; Applied Mechanies; Machine De 
sign ; Metallurgy of Iron and Steel ; Steam. 


For further information, or for application blanks, apply 
at the General Office of the Institute, Ryerson Street 


F. B. PRATT, SeEcRETARY. 





SHARTLE’S 
BULL DOG. 








THE HARDER 
YOU PULL, THE 


TIGHTER IT HOLDS. 
CLASS “Cc,” 

This style is made from 1 in. to 8 in. or larger. 
adapted to axle and roll turning, and Boring Bars. Guaran 
teed not to slip. W —r for catalogue showing the different 
styles NUFACTURED BY 


TEE MIDDLETOWN MACHINE CO., Middletown, Chio. 


Speciaiiy 





BOSTON, MASS. 


et Macha 
inte FALO 


(kh EEA EGS 


FORGE Co. B 





BUFFALO BLOWERS. 


Epes GAGA EL 
BUFFALO, N. Y. 





ii HA 


ity Ps, 





SAVE MONEY, 
BY BUYING YOUR 
STRAP TOIN TS 


= COOKE & CO., 


22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning Amertcan Machinist. 








Proposals for Steam 
Engine. 


Onto INSTITUTION FOR THE EDUCATION ) 
OF THE DEAF AND DuMB, > 
CoLuMBuUs, On10, August 20, 1890. \ 


EALED Proposals will be received at this office 
h until 7 o’clock p. m. 


Wednesday, the 17th day of Sep- 
tember, 1890, 


for one Stationary Steam Engine, 16 inch by 24 inch 
steam cylinder. 

The trustees of said institution reserve the right 
to reject any or all proposals. 

Envelopes containing proposals should be en 
dorsed **Proposals for Steam Engine,’’ and ad 
dressed to the undersigned. 

SAMUEL A. KINNEAR, 
Secretary. 

A copy of printed instructions and specifications 
will be supplied upon application for same to 
Secretary or Prof. J. W. Knott, Superintendent, 
Columbus, Ohio. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BarKER, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 


252 Broadway, New York. 
151 Strand, London, Eng. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A good invention ts worth 
as much in Great Britain as in the U S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular, 





Screw Cut- 
ting Auto- 

matic Cross 
Feed, etc. 


“Star” 

Foot Lathe L 
Swings 
9x25 in. A 


paar pecewetentimemicee 

Scroll Saws, H Catalogue 
Circular Free 

Saws, Lathes of all our 


Mortisers. Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 

















FOR SALE CHEAP, 


One No. 10 STURTEVANT EXHAUST BLOWER, with 
13 inch pulley, 11 inch face, 24 inch side, opening 
left hand. In use but ashort time. Address 


THE GREENWAY BREWING CO., 


SYRACUSE, N. Y. 


TEAM ENGINES: 


We have in stock, that we could ship within a few 
ays Jrom rece ipt of order, as follows: 









Viale 









& | ENC 


Medium Speed Automatic Type: 
cand, 55 horse-power 


1 left 
; L right-hand, 75 horse-power ; 
left-hand, 75 horse-power. 

High Speed Automatic Type:—1 self-con 
tained, center crank, 140 horse-power; 2 self-con 
tained, center crank, each 18 horse-power. 

Single Slide Valve Throttling 
1 right-hand, 16 horse-power. 

Horizontal Tubular Boilers :- 
power ; 2, 16 horse-power ; 


Type: 


1, 12horse- 
1, 55 horse-power. 


Woodbu ry Engine Co., 


ROCTIESTER, N. Y- 





BRASS COODS, 


For Water, Steam and Gas. Brass and Composition 


CASTINCS 


to order. Pattern and Patent Brass Work a specialty. 


W. 5, WILLIAMSON, 


36 to 40 Penn Street, BROOKLYN, N. Y. 


WORTHINGTON 
Independent Condenser 





ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 


height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 


NEW YORK 


BOSTON PHILADELPHIA 


CHICAGO 





ST LOUIS ST PAUL 


SAN FRANCISCO 

















































AMERICAN 





MACHINIST 





|Sepremper 4, 1890 








CLEVELAND TWIST DRILL CO. 





Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in, 
T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
833 E. 56th St., N. VY. City. 


Sets of Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, boxed and —— on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 


VALLEY PUMP C0., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 














LANSDELL SYPHON 
' A Cheap & Simple Steam Pump. 


Working by direct action of steam. Has no 
valves or other working parts, and cannot 
get out of repair, cannot freeze, and will 
pam ashes, waste, or anything that can en- 
er the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. S. LENG’S SON & CO. 


4 Fletcher Street, NEW YORK. 
Double Jet 


»PARK injector 


PARK MFG. CO., 


Portland 
" Street, 


Boston, 
Mass. 


THe most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic Injector 
that will thoroughly drain itself when shut off, thus pre- 
venting freezing. Every Machine Guarantee 


INJECTORS AND JET APPARATUS. 








R 


HE BOILE 


WATER 














| DROP FORCINC. 


SPEIRS & MOORE, WORCESTER, MASS. 





oF 
Ww 
Ww 
oO 
oO 


VARIABLE 





The most irregular speed made perfectly uniform and reg 


ular A chan: over 30 per cent. can be obtained, while 
machine isin motion, Essentiat in all factories and mills 
and tor driving dynamos. Makes power from water wheels 
slow speed engines and electric motors absolutely regular and 


reliable. 


Apply for information to 


T. M. FOOTE REGULATOR C9., 


271 Franklin St., Boston, Mass, 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In O!} 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication. of machinery. Works 
+| equally wellin every possible pesition. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton. Pa 











SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilita.e 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the publish- 
ers direct, at the price then ruling, viz.: 
5 Cents a Copy. 


1886. 
Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 
Foundry Practice, Various Articles on. By Robt. E. 
Masters, appearing in 16 issues. 
Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 


By F. W. 


24. 

Foundry Practice, Articles on. By Foundryman. 
(L C. Jewett.] Aug. 14, Sept. 25, Dec 18. 

Foundry Practice, Articles on. By S. Bolland, May 
8, 22 29, June 26 July 10. 

The Morton-Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H_ Babcock and C. A. 
Smith. July 3, 24, Aug. 7. 14, 21,Sept. 25. 

Machine shop Cost and Time Accounts. By A. J. 
Shaw, Henry Metcalfe and C. A. Burton, April 
3, 17, May 8. 

Tests of Iron. By David Spence, April 17, Oct. 30 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives, Oct. 30. 

Casting Face-plates Face Up. By David Spence, 


Oct, 23. 
A Job of Shaft Straightening. By F. L. Johnson, 
ct. 23. : 
Inventory Valuation of Machinery Plant. By Ober- 
lin Smith, Aug. 7. 
Making a Cast-iron Sheave. By P. S. Dingey, July 
31 


New Dredge Boiler designed by Norman Wheeler, 
July 17. 

Core Oven with Rotating Back. By Thos. Wathey, 
July 24. 

Universal Table for Lathe Change Gears for Screw 
Cutting. By Joshua Rose, July 24. 

Gating, Clamping and Securing Chaplets. By Mat- 
thew Wiard, May 1. 

Printing Frame and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 

Some Pressure Tests. By C.O Sine, Nov. 27. 

An ge Mandrel—Turning Tapers. By Chas. 
S. Beach, Nov. 27. 

Core Making in Foundries. By David Spence, Nov. 
20 


Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14. 

Rolling Conic Sections Applied to Gears. By Geo 
B. Grant, Nov. 6. 

Ninety-inch Belpaire Fire-box Boiler, Nov. 6. 

Spacing in the Milling Machine. By Chas. 8S. Beach, 
Aug. 21. 

Engine Crossheads. By J. G. Tramis, Aug. 21. 

Traction and Adhesion. By A. B. Ropes, Aug, 28. 

Internal Key-seating on Milling Machines. By A. 
B Landis, April 17. 

Tapping Holes in Boilers. By A. B. Landis, April 
24 


How to True Emery Wheels. By L. Best, April 24. 

Work and System in the Drawing-room. By C. L. 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 
Aug. 28. 

Moulding a Screw or Worm without Cores. 
George Allge. Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. 
Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. 
A G. Brown, Sept 4. 

Truing Up and Replacing Milling Machine Centers 
with Accurate Alignment. By A. B. Landis. 
Jan. 16. 

Methods of Working and Tempering Steel. By 8. 
W. Goodyear, Jan. 9. 

Slotting ‘Vool. By J. J. Bingley, May 8. 

How to Make Clean Solid Castings at Least Possible 
Cost. By Matthew Wiard, April 10. 

Truing Milling Machine Centers. By W. R. Ballou, 
April 10. 
Lining Engine 

10. 


By 
By James F. 
By Chas. A. 
By 


Lathes. By Chas. S. Beach, April 
By J. G. Tramis, April 10. 

By A. B. Landis, April 10. 

By John J. Grant, April 10. 

By Fred. H. Colvin, 


Steam Piping. 

An Equalizing Dog. 

Screw Cutting Dies. 

Some Handy Shop Tools. 
April 3. 

Moulding Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3 
Furnace for Heating Long Bars. By W. G. Rich- 

ards, April 3. 
Cutting Tools—Roll Turning. 
Oct. 16. 
Hydraulic Forging. Bv J. Richards, July 10. 
A * Box ” Jig. By C. E. Simonds, June 19. 
Cheap Testing Machine. By Wm. Merrill, Feb. 6. 
Boring Deep Holes. By A. B. Landis, Mar. 


By 8. W. Goodyear. 


o”7 


~i 
May 8&. 

Working Steel and Iron. By 8S. W. Goodyear, 
Feb. 13. 

Inventory Valuations of Patterns. By W. E. Mathe 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 

Making Cast-iron Half Boxes. By A. J. Shaw, 
Feb. 6. 

Draining Steam Pipes. 

Brazing and Welding 
Mar. 6. 

Deep Holes by Continuous Boring. 
dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20 

Compound Engines for Stationary or Factory Pur- 
s0ses. By W.H. Hoffman, April 24. May 1, 22. 

Engineering Subjects, Articles on. By W. H. Hoff- 
man, Mar. 13, July 24, 31, Aug. 21, Oct. 9. 

Self-contained Engines. By W. H. Hoffman, Feb. 27, 
Mar. 6. 

Curving Qualities of Locomotives with High and 
Low Centers of Gravity, Oct. 16. 

Making Large Spur Gear Wheels. 
Oct. 2. 

Normal Theory of the Gear Tooth Curve. By Geo 
B. Grant, Mar 13, 20. Oct. 9. 

Return Tubular Boilers. ByWm. Lowe, 
Dec. 4. 

Chimneys for Steam Boilers. By Wm. Lowe, Mar. 
27, May 15. By F. A. Halsey, May 1. 

Railroad Cost Cards and Expense Sheets, April 24. 

The Milling Machine—Its Construction and Uses 
By John J. Grant, Mar. 20. 

Mechanical Arrangements of the N. Hudson Coun 
ty Cable Railway, Mar. 90. 


By W. E. Crane. Feb. 6, 
Iron. By J. F. Hobart, 


By A. B. Lan- 


By P. 8. Dingey, 


Nov. 27, 


HALL DUPLEX STEAM PUMPS. 





Send for 1890 Catalogue. 








Fire Pump. PITTSBURGH. 


HALL STEAM PUMP CO., 


31 LIBERTY ST., NEW YORK. 


CHICAGO. 





Boiler and 


ST. LOUIS. pump Combined. 














THE BUFFALO’ STEAM PUMP CO 


» STEAM PUM PS | 


MANUFACTURERS OF 


FORZALL DUTIES. 








5 
Maslin’s Patent Steam Pump. 

Pat. Feb. 12, & Deo, 3, ’89. 
Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes, Write or call 
for Circulars, Joun Masiin & Son, Soe 


MAnur’rs, 165-167 Ist St, Jersey City, N, 7, SS 












~. WRITEFOR 
"PRICES ane 
Pes cRIPrive os. 


MMe 


* ManDuzen &Tirt 


SOLE MAKERS. 


LONCMNAT, OC. 













WARRANTED 
THE 


Tue Dayioson STEAM PUMPS AND PUMPING ENGINES. 
BEST MADE 


FOR ALL 
SITUATIONS. 


Manufactured by 


M. T. DAVIDSON. 


4 PRINCIPAL OFFICE AND WORKS, 43-53 Ke<p St., Brooklyn, N. Y. 
BRANCH OFFICES: 


77 LIBERTY STREET, NEW YORK. 
51 OLIVER STREET, BOSTON, 








M PU e Qs 
URE PUMPS, ** RATUS 
Condens! 


al, 
“~~ 
3 


ng Apes 


ey JUNCTIO 
TOWN, SELPHIA, 
GeRMANT “PHILADE PENNA. 











CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 





ESTABLISHED 186590. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: 12 Cliff St., New York. 


127 Oliver St., Boston. 


228 Lake St., Chicago. 





“LITTLE 
GIANT” 







ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE ™M’F’G Co., PHILA., PA. 
CATALOGUES FREE. 








Engineers agree 
that our 





Saves Fuel, Labor > 
and Time, and pre- 
vents Corrosioninall 
its forms, andis guar- 
anteed free from any- 
thing injurioustoiron by 
the Chemists for United 
States Mint. 


REMOVES SCALE! 





Boiler Cleansing Compound 1. ‘eiiSiea 
(LORD'S PATENT,) 
for Removing and Preventing Scale in Steam Boilers, 





S.W. Lord & Co., XII So. oth St., 








Baltimore, Md., New York, 

Pittsburgh, Pa, Chicago, Ill, 
and London, England, 

Philadelphia, Pa, 


U 

F 

m 

. 

rf 

Engineers will re- 3 
ceive free, on appli- “” 
cation, a 25-ct. book (@) 
“HINTS fe] 

FOR STEAM USERS.’* a 
BRANCHES: 2 
re] 

a 

o 

z 
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PLANER VISES. 


THE GILKERSON MACHINE Co., 
HOMER, N. ¥. 





THE 


KEYSTONE 
HANDLE. 


A permanent and 

reliabie method of 
attaching Hammers and all Edge Tools to 
Handles. Address, 


E. H. BROOKS, LEBANON, PA. 


~ UNIVERSAL RADIAL“ 
|| + RADIAL DRILLING MACHINES 


iy’ =)5.D: THREE DESIGNS SIX SIZES 
i » tM BODY ALL DFSIRABLE FEATURES 


wie PRICES$450.2°& UPWARD 
por UNIVERSAL RADIAL DRILL CO 


CINCINNATI. 





PAT’D JUNE 4! "gg" 















American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
eh a 
Over 
43,900 
in 
Use. 





Flat Bar Gauge. 








JAS. A, TAYLOR & CO. 





= 
a 
~” 


ZAM44>04 





McFADDEN CoO., 


735 MARKET ST., PHILADELPHIA. 


Reet’s Free Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 
—— 












<<] es == 
SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


N.S. TOWNSEND, Gen, Aut, 299 Cortlandt St, 
COOKE & 60, Selling dots.) NEW YorK. 


In Writing Please Mention This Paper. 
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vex 
AKED SEAMS 


N O - £6 KING NOR GASKETS U S SE D. 


For pamphlet describing construction and advantages of our boiler, address 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. 9 No. Pryor Street. 


RI 
1x 
Cc 


NEW YORK, N. Y. 
41 Dey Street. 


THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
provements have displaced about every 
kind of boiler in general use, and are 


MINNEAPOLIS, MINN. 
421 Guaranty Bldg. 


> THOS. H.DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 





now furnishing steam for about every Hand Drills 
purpose, and for every leading Cut-off En- , ? ’ 
gine, and producing the highest econom- Boiler Shell Drills, 

ic effect irom every fuel (oil included). Light Drill Presses, 


The Engineers in charge of LOWE BOIL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 





Special Machinery. 


SEND FOR CATALOGUE, 











Belt Power Air Pump and 
of fuel, under both nin pe - — ye Condenser. 
bustion of the fuel, and need the least re- 
pairs, of any boilers they ever had charge CONOVER & CO., 


of. Send for description of the LOWE 
BOILER, and history of Steam Boilers 
(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


CONSULTING anv 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15to50percent. 
fuel saved or equal amount of 
power gained. Runs withsame 

economy as engine 
Adapted to all kinds of En- 
-gines. Send for Circular. 




















ond oar 


RING LD 
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Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in aday. In use in the 
leading Railroad Shops of x ¥ country. Combination Cutter 
for removing 2 in., 2 1-4 in,, 2 1- 2 in. and 3 in. flues, $50. Sent 
on approval to Railroad So's. Liberal Discounts to the Trade. 


> VANCE TUBE GUTTER CO., Geneva. N. ¥ 
THE TX LL DRAWING STAND 


With or wit hout board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnat St., CINCINNATI, O. 














SEND FOR CATALOGUE. 


SESTER MACHINE SCREW CO. 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








Manufacturers of all = of 


LATHE AND DRILL 


SCROLL any ATION LATHE CHUCKS. 


30TH 3 AND 4 JAW 


Diameter 


Westee't GhuelsGo,,™m~"” Oneida Steam Engine & Foundry Co, nt tl i N 


Will hold in 





over all side of Jaws 
| 49-16 in »1-2 in 
6 in. 612 in 
71-2 in 8 in. 
101-8 in. 1: in. 
13 1-4 in 1 in 
16 in 1: in. 
18 1-2 in. 211-2 in 
2114 in. 26 in 
SEND 2 oo. in 
FOR r 30 in. 36 in. 
36 in. 43 in. WESTCOTT’S PATENT 





Hydrostatic Machinery 





PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
&c., &c. 


WATSON & STILLMAN, 
204, 206, 208 & 210 E. 484 S7,, 
NEW YORK. 














VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 


“THE HORTON LATHE CHUCK ” 


| has sustained the tests and been the STANDARD for FORTY 
YEARS. 





Over THREE HUNDRED i sizes and styles of Chucks, made and 
kept in stock, 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S. A. 





SEND FOR ILLUSTRATED PRICK LIST, 





wa) SEN, N FOR | VEVW 


DES e CRIN 
LER 


lL 


as CATA 


ie PATENT GEARED SCROLL CHUCK: 
S  UNEXCELLED FOR QUALITY. AND AS LOW IN PRICE 


AS ANY GEARED CHUCKS IN THE (TARKE 7 
Made in NINE SIZES.fram 2 INCHto Id INCH hihas 


MANUFAc ri yR 


Sue HE CUSHMAN CHUCK ty 


HARTFORD, CONN.. 








“THE WEETLAND CHUCK” 
Pada: e = - Up 
x 4 ae 49 
& @ UNIVERSAL 3 
” , i 


Be | Is 
tad. 


nit % 

% 
wi hha Ba 2 
r = : 
a NU — oo: 4 
At ae : 

. ae 

a5 

tHe HOGGSONS PETTIS M'F'G CONewHaven cr 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 


(. J.E. LONERGAN & CO. 
i m 211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
* Reliable’”” Steam 
Trap. 

1888 Catalogue 
free on application. 





> 
[S) 
¢ 
x 
2 
1) 
o 
< 














Steel Balis from *% inch to 28 inch for Anti-Fricti 
SEND FOR CATALOGUE. 


tit ELT THCCELTOVTTUL UE TOT Hin 


£2 
‘ 


, Bad He 
~~ ik 


SEAT aT” ht TUNTTM 
Se | ae a 






2 
GEOF SIMONDS, PRESL 
CHAUNCEY SMITHs vice PRES'Ts 
LOWARO SAWYER 1 TREASURER: 
JOHN JS.GRANT:, SUPERINTENDENT 


NG 
Ait 


on Bearings a Specialty. 


Ay Hh 


niet AGH y) [Ry 





by the JIMOND} patent process. 


HTCHBURG MASS. USA 





BUOCIB LE 


FROM & LB. TO 600 LBS. CAPACITY. 


C 


RETORTS. 
BOWLS. 
DIPPERS. 


A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption of a Berryman 
Feed Water Heater and Purifier in their 


STIRRERS. 
STOPPERS. 
COVERS. 


steam plant, were at last, owing to the 
cost of fuel, induced to put one in. 

In less than a month they found a 3av- 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest- 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 
91 Liberty St., NEW YORK. 


Feed Water Heating & Purifying. 





BLACK LEAD CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co., JERSEY CiTy,N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE, 
ci't, FOR 





DIXON'S BLACE UEAD CBUCIBLES, AND TAKE NO OTBER 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


Paw wae: & co., TWIST DRILL GAUGE. 


ine Machinists’ Tools —-E. Boston, Mass. —Send for Circular, 


1884 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
diam's below 12’. For m: iny uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


3 Oak St., NEW LONDON, CONN. 
8. A. SMITH, 23 S, Canal St., Chicago, Western Agt. 





Tool Grinder, 


SPRINGFIELD 
Emery Wheel Mtg. Co, 
Successors to 

Springfield 
Glue & Emery 
' W heel Co., 
Bridgeport, Conn, 
Western Branch, 

18 and 20 


Emery Wheel 


% & Styles & Sizes, 











Guaranteed 
Satisfactory 


Il's'4 Circular West Randolph St, 
No. D. Q wae, 
Patented Sept. li 
25, 1883. 
; a. 
rres 
rs m 4 ® 
“aa 
=> ; < es. > 
, < 
DZS 
r F's 





Almond Drill Chuck, 


Sold at all Machinists 
LA Supply Stores. 


oom ¥ 

oe T.R. ALMOND, 

‘ 83 & 85 Washington Ss, 
BROOKLYN, N. Y. 


O’BRIEN’S PATENT 


BOILER HEAD Le MACHINE. 











Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 





JACOB CLARK, Mfr., Germantown, Philadelphia, Pa, 





TOGGLE-JOINT DRAWING PRESSES. 


EMBUSSING PRESSES. 


MIDDLETOWN, 
SPBOIAL 


CONN. 





POWER SPRUE CUTTERS, 


POWER PRESSES & DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL. 
DESIGNED AND BUILT BY 


THE Stites & PARKER PREss Co., 


MACHINERY, DIES, TOOLS, ETC., 


ROTARY AND SQUARE SHEARS, 


T1001 NOLLNG 


203-207 CENTRE ST., N. Y¥. 
ETC., MADE TO ORDER. 
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IRON PLANERS 


From 16” to 36’ wide by 
any length. 


Bt PEAS & 00, aa 


Worcester, Mass, 










Pease |ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR | (Wc CATALOGUE 











lunar $2 Pm 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 
Lots of 1,000 lbs. and over.......$2.00 ® Ib 
Lots of 500 lbs. and over....... 2.25 @ tb 
Lots of 1001bs. and over....... 2.50 % Ib 





Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, 
given upon application. 


tubes or castings, 











GUIDE 
PULLEYS 


FOR 
LAGHT 
BELTS. 





















be 


PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 


(Formerly__ of 
Beaudry’s Up 
right 
Hammer,) 

Sole Manufacturers, 

Also Manufac 
turers of 

Hard Coal Heat- 
f ing Forges. 
Room 4, Mason B'dg. 
70 Eilby St., 
, Boston, 
fi) Mass. 





THE MOORE 
& WHITE C0., 


Friction 
Clutch 
Pulleys, 

Cut-off 

Couplings, 
&C. 

W. C. YOUNG z ye ee 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 











ATTENDS TO ITSELF. 





A new Countershaft self-oiling for six months with 
self-oiling loose pulleys, new and perfect friction 
clutch. Please send for circulars. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J. 










FRISBIE FRICTION 
PULLEYS = CLUTCHES, 


THE D. FRISBIE CO., 





BEAUDRY’S | 
DUPLEX | 


FORGING 





114 LIBERTY STREET, - NEW YORE 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
g operation requiring high, even and controllable 











RINE ‘TAPS, 


temperature. 
No, SO NASSAU ST., 
NEW YORK. 
DIES, REAMERS, Bre. 





WILEY & RUSSELL MFG. 


LIGHTNING AND GREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List. 


Cco., GREENFIELD, MASS. 





— 
LIGHT 


CASTINGS” 


a 
BRASS 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 


CENERAL MACHINE WORK. 


ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
CORRESPONDENCE INVITED. 








ADAMS 


Automatic Bolt-T breading & NutTapping Machine. 
Made in all Sizes to Cut from 1-4” to 6”, 

The simplest and most durable machine in exist- 69 * 
ence, The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
—- Write for descriptive circular and price 


Capitol Mig. Co., 125 to 137 Rees St., Chicago, Ill., U. 8. A. 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist 
them will be sent by mailto any address 
in the U. S., Canada or Mexico, se 65, 
or single copies, 5 cts. each, postpai 


Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, for G5.38 
or single copies, 5 cts. each, postpaid. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


containing 











NT ake 


AINE 





One Pull 
One Way 


to either start 
or stop ma- 
chine. 

Self - lockin 
belt and clute 
shifter; fits any 
bar now in use. 


SAMUEL GC. ROGERS & CO., BUFFALO, N.Y. 

















"TEL 


FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, ‘ee from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, 7. Beats, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and a... to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia. Pa 








17, 19 and 21-inch Swing Large Hollow Spindle. 
Taper Attachment, 


reversed in apron. 


THE LOD 


W orks, 





15 and 20-inch Crank Shaper. 
Stroke changed and adjusted while run- 
ning. Stroke at all times positive. 
Invariably plane to a line. 
Detachable Tables. 


__ ENGINE 
> LATHES 


TURRET 
LATHES 


IRON 
PLANERS 


PULLEY 
LATHES © 





Extra heavy, Convenient, and easily handled. 





24, 27, 32 and 38- -inch Swing, Cabinet ion, 
Automatic Stop, Compound Rest, Lead Screw under front VY, All feeds 


GE AND DAVIS MACHINE TOOL CO. 


CINCINNATI, OHIO. 






20, 26 and 32-inch Triple Geared Shapers. 

Stroke changed while machine is running. 
Shaft can be passed through head of machine 
Extra 


aud key seat cut in same to any length. 
heavy vises. Tables slotted on all sides. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 





extra heavy 


24, 32 and 36-inch Planers. 


Extra deep beds and tables. 
geared. Plent 





18-inch Cabinet Turret Lathe. 


Taper Attachment, Automatic Feed, Lever and Screw 
Movement, most complete brass lathe on the market. 


EASTERN HOUSE, 

64 Cortlandt Street, New York. 
WESTERN FIOUsSH, 

68 & 70s. Canal Street, Chicago. 


DRILL 
PRESSES 


ee 


MILLING 
MACHINES 





IRON | 
SHAPERS : 


26, 28, 32 and 40-inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated from 
front. Large cones and long belts. 





Powerfully 
of Metal and designed for 
uty. All Feeds and Shipper 





operated from both sides. 


Improved Device for holding Planer Bolts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mass. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 


MACHINIST 17 


-D. SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 
TAPPING MACHINES, 
For Steam Fitting, also 


ne Ly Steam and Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. YONKERS, N. Y. 











w 


BSS a: r 
Le 








Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











wu TART 





STAR HACK SAW 








These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics everywhere must and 
will use them. They do the work of files at one- 
tenth the cost, and in one-tenth the time. Gne 
Patent Nickel-plated Steel frame, and one dozen 


NEW HAVEN, CONN 8inch Blades, sent by mail, pre paid, on receipt 
. of $1.50. Hz ardware dealers will furnish them at 


- ee IRON-WORKING MACHINERY at the same price. All saws marked with a star, 
Brena Lathes, Hand Lathes, Foot Lathes, Upright Drills a 





P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


New Ragen Manf’g Co., 





and bearing our name are fully warranted. 
and Milling Machines. Agents, M ANNING, MAXWELL 
MOORE, 111 LIBERTY STREET, NEW YORK. MILLERS FALLS CO., 


JUST OUT. B FE 93 Reade Street, New York 
F LATHER ENGINE LATHES OUR NEW ILLUSTRATED CATALOGUE OF laisdell ig ine Lathes. | 

















ois ] ne a 

14, 16, 16, 18, 20, 24 and 28 INCH SWING. 8 All Sizes from 14 b to 30 in. swing 2 A = = 8 4 
ANY LENGTH OF BED UP TO 22 FEET, Turret Machinery carried in stock. = = , ANDA > — § 

HILL, CLARKE & CO., ‘HILL, CLARKE & CO., | ERG «oc 3 

Cisund Cillian Aguas, MANY NEW FEATURES. 156 OLIVER ST., BOSTON, MASS. . 3 mm — > 

156 OLIVER ST., BOSTON, MASS, |e r =>" 3 








BOYNTON & PLUMMER, 
wortmtcucs of | ~©6 WILLIAM BARKER & €0., 


Manufacturers of 


. = Shapin Machines, Iron and Brass Working 


Drilling Machines, MACHINERY, 










LW. POND MACHINE 60. JONES & LAMSON MACHINE 6O., 


—_" SPRINGFIELD, YERMONT. 
Iron Working Machinery. JR [Pt SEND FOR IT. 










veh ee Li Bolt Gutting Machines. |" 140 & 149 FE. SIXTH ST, 
SPECIALTY. — ema f iM, COILS & BENDS Send for Catalogue. CINCINNATI, 0. 
—Oor— Send for Circulars and Prices. 








Union St, a: + Bey 


WORCESTER, - cee ayo masta 


MASS, 


LARGE IRON PLANERS 


QUICK DELIVERY. LOW PRICES. 


SEND FOR SEPTEMBER DELIVERY SHEET. 


LATHE 
CenterGrinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop, 
Write for prices to 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


HILL, CLARKE & CO.) tir HATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


























FOR HAND OB POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 








‘CURTIS & CURTIS, 
66 CARDEN ST,, BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
MALLEABLE IRON PIPE VISES 




















ow RUMP BROS. 

null 

= (PHEAPEST BO LT MACH. CO. 

os “| = WILMINGTON, DEL. 

>F =| THE BARNES WATER EMERY | 

e. sas ~< ee : EVERYTHING FOR 
Fe oa veel GRINDER. | pean EVEACHINISTS 
© - ; rel It hasno pumps. No r ’ nS ie any quantity. 

—6 =e BEST SIE& = valves. No piping to Serene bam (indler& Farquhar, 
| ; ' 5 + CB It has nothing to get fs — fh BOSTON, MASS, 
——— - = “7 STYLE. = ready for tse. It i a : Send for Catalogue. 

H. BICKFORD, & |H, B, BROWN & C0 arcteadacseae wil 
LAKE VILLACE Nn. H. co "4 


EAST HAMPTON, CT. 





give vastly better re- 

24 sults, 
Bl Sold subject to ap- 
4 proval. Send for full 


oe descriptionand price.| Engine Lathes, 22 inch to 72 inch swing. 
Ww. F. & ‘ia ll Co., Rockford, H1..| = /ron Planers, 26 inch to 84 inch wide. 





Naat TT MACHINER 
















AND For Reducing and Pointing Wire, Address No. 1995 Ruby Street. 
Sram | Y | ESE ABAGTED To poverne win TTT ieee 
-CUTTING ING. my ' MTT 56 OLIVER ST., BOSTON. 
Saas AND For Machines or Information, address the 3 H , erm Jeanie 7 3 : 
KEY-MAKING + mgm urd eed OO re STEVENS PATENT 








ATTACHMENTS. 5. W. GOODYEAR, Waterbury, Ct.) ~~ saacuinist’s SCALES, SPRING INSIDE CALIPERS 











Gi { K s { ( ION p Lender, i 72. 
» WADE aby-weauer vO PATENT END GRADUATION. rice, by mail, postpaid, 
’ 4inch.... .$0.75 | 5 inch... . .$0.80 | 6 inch.... 80.85 
. F ‘ D We Invite Comparison for Accuracy with all others. 7. ane ie? ; £6 
ee U NIVERSAL }* PLAIN EVERY SCALE GUARANTEED. SEND FOR LIST. pd ag eg eS: 





** Be —_ ’ Hand Pipe- Cutting Machines. 





a .| Viders and Calipers, Ideal Surface Gauges H 
LLING MACKIN COFFIN & LEIGHTON, SYRACUSE, N. Y Depth Gauges, and Fine Machinists’ Tools. — 5 
GP Illustrated catalogue free to all. : 

J. STEVENS ARMS & 














TOOL CO, 
d —, ve Z, 2. 4 } } 
Pe + ri as mn prs ! EXCLUSIVE SPECIALTY | EAG LE Soe P.O. Box 23], Chicopee Falls, Mass, 
tion. Cuts and screws pipes | 
tos inch. Easily corried i _THECINCINNAT MILLING MAGH C° ANVIL Danger Regulates 
about. <7 ee -> CINCINNATI. O-.: Sees peenrnem wel 
“ECLIPSE” Nos. 2 ana 3. 253 VV ORKS, Ours is the Simplest, 


These are powerfuland most 
eficient 


machines 


KEMPSMITH | = Trenton, N. J. 


Cheapest and Best. 











' j vom 
| . are Machine Too! ¢ — $100. 
Pres i large ac Ine 00, 0,, wee Fieher or Screw Leg Price, $60 and 00 
with w. one man can se.— W arran stronger grip _ a . 

easily cut off and thread 6-inch pipe Manufacturers of than any other Vise. Always Each Machine Nickel 

Ne. 2 Cuts and Screws 2 dy, te fi in. PLAIN ano parallel and cannot be broken. Plated. 

No.3 * o0 in. 

It will pay you to write us for UNIVERSAL Send for Circulars. Ouly Two Connections 
particulars fi) ° . The Eagle 

PANCOAST & MAULE, Mach oad 

(Mention this paper.) Philadelphia. Ing Ines, Save rt | Necessary. 
Ber We also build Power Machines. 


. Face & Steel 
Of Modern Design Horn. Better 


and Superior Work- | thanany Eng- 
lish anvil. 
manship. Fully war- 


7 od id 
“a yr MILWAUKEE, WIS. | lower price. 


al 





Weight 15 and 30 lbs. 


Mason Regulater C0,, 


BOSTON. 
























































Av Micht 1 Cc AN 
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WILLIAM ‘SELLERS & co., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


THE LONG & ALSTATTER Go. 


Double, Single, Angle-Bar, 

Gang, Horizontal, Twin, 

Boiler, Spacing, Gate, 

a ol elt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, = 


OPEN SIDE TRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in.x25 in.x6 ft. 

One 80 in.x25 in.x6 ft. with Extra Side Head. 
‘Two 30 in.x25 in.x8 ft. 

One 36 in. x30 in.xS8 ft. 





Hamilton 
OHIO. 






















One 48 in.x48 in.x14 ft. with Extra Side Head, 
One 48 in. x48 in.x16 ft. with Extra Side Iead. 
THE DETRICK & HARVEY MACHINE CoO., 
BALTIMORE, MD. 
A CLEVELAND, OHIO. co. 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. aa tee 
Cutting from 1-8 in. to 6 in. diameter. PAT. AUG. 25, 1885, 
Also SEPARATE HEADS and DIES. 7“ 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 








\ Ses esr BuownRs > Ran meneatt : 


LEN A ee CRANN BLOWERS ’ 
‘PORTABLE FORGES. 
\RE BENDERS & SHRINKERS 














sail Te tani ‘it 





incorporated June, 1856, Established by 

66 99 

CORLISS ENCINE. 

DESICNER & BUILDER OF THE FAMOUS 

These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
. The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,'' and that the final and perfected Engine of Mr. 


‘é 3° 
CENTENNIAL ENGINE, 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


INVENTOR OF THE CELEBRATED 
Exhibited at the Philadelphia Exposition,1876. 
machinery. 


ALSO MANUFACTURERS OF THE 


Conuiss Party Venniean Tupotan Warsn Lac Bouter, 


Especially adapted for compound and triple expansion engines requiring superheated steam 





BEMENT, MILES & 00, 


ILADELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


The ILLES & JONES C0, "= 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 
















THE wLERATED FUEL COMPANY, 


ain Street, SPRINCFIEL MASS. J. H. BULLARD, Mana 


FORGING: “AND WELDING BY PETROLEUM AIR BLAST. 


NERS! NO SMOKE, DIRT OF ASHE 


Re m7 Hd Ck pe ten & CO., 170 Lake St., Chica . W.S. COLLINS, ind 29, 1885 
Temple ae , Saotmen Street, Rooms 81 14-81 6, New York. CHILON JO NES. ‘caus July 5, 1887 
oque, Can. M. SMITH, Los » eles, Cal. S. BARROWS, 46 Wade Building, Cieveland, Feb. 5, 1889 

ICBERT & BARKER MFG. CO., General Agents forthe United July 237 1889 


Ohio, Michi and ot Png 


States Springfield, New York: pi Boston. THOMAS, SHEPARD & SEARI"G, Arapahoe 
Building, Denver, Gol. 


We will replace In Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
leant ont agi cig 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
‘clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 

CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 


160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887 





| 

| on Location, Founary c apacity ‘and Med hine and Patte rm n Shop Equipment afford 

(us special facilities for furnishing HEAVY CASTINGS 
TO ORDER, in any quantity up to size 20,000 Ibs., or SMALL CASTINGS 

where large quantities are required. Get our estimates and - prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, ALLENTOWN, PA. 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP _FORGINGS. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 
BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 
Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 




























































































Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 
a ey 
af Dv & 4 
TL KA 5 me a 
islubili wluual : a8 5 _curTELRESSER © 1 | 
L 8 STARRETT a} tal | NEW YORK. 
de ~ ° O\ YC |4 FACTORY, HOBOKEN, N. 1. if 
Manufacturer of .\ A | Manufacturers of Ri) 
FINE TOOLS, | |]]/2\°S. amon itt 
= Superior Swiss Drawing Ins stru 
ATHOL MASS | Ss _ ‘ ments, Extra and Be st Quality ‘J 
] . German Drawing Instruments, 
~-- Paragon, Duplex, Universal. Anvil Drawing, Helios. Blue Process 
SenpD Stamp FOR Fut List. Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers, 


Fa lviuliuhulashe nhituhuuphul pei ubububulubily | wala lula) 
SIMPSON’S CENTRIFUGAL SEPARATOR, 


For Supplying Cl Clean and Dry Steam to Engines, Dry Houses, etc, 
Simpson's Centrifugal 
Separator and Trap. 


For § ean to lean and Dry 
Steam to Engines, Dry 
1ouses, etc. 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course between 
the threads causes the water 
to be thrown by centrifugal 
force ainst the outer walls, 
while the dry steam goes 
through the small holes to cen 
ter of pipe. Steam can enter 
at A or top, as convenience may 
require ; also used in conveying 
steam long distances, for Steam 
Hammers and Dry Houses, 
Water Gas Generators, and for 
all purposes where Dry Steam 

is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS 


Catalogue to professional people on application. 








To Engine. 


From Boiler 








THE COUBERT MFC. CO. 


32 CORTLANDT ST. NEW YORK 








and at very high pressure. 


Fifth and Buttonwood Streets, Philadelph' 4 
Or, A. T. ARTHOR, Selling Agent, 18 Cortlandt St., N. Y. | 
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MACH I NIS 


i & 


NEW TANGYE BUCKEYE “AUTOMATIC cUT- OFF ENGINES 


<= = In Use, Over 2,500. 25 to 1,000 H. P. 

/ These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. Tney are designed and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
* anteed. Self-contained Automatic Cut-off Engines 12 
> to 100 H. P. for Driving Dynamo Machines a specialty. 
Iilustrated Circulars, with various data as to practical 
Steam Engine Ccnstruction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 
SALES IGENTS: W. re SIMPSON, 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash ngton St., Chicago, Il}, 

18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St, Paul, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sele Licensees and Manufacturers for New Jersey (South of Trenten), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


THE ALBANY STEAM TRAP (0.’S 


BUCKET AND GRAVITATING 
TR A a eS . 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in -oiler, doing away with pumps 
and other mechanical devices for such 

purposes. 
= We also manufacture Blessing’s 
= Patent Renewable Seat Stop and Check 
Valves.—Send for Circular. 


ve Albany Steam Trap Co.,“iP@p¥° 


VAN DUZEIN 
CAS & CASOLINE ENGINE 
AT~ 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

as & Gasoline Engine Co. 

BOE. 2d St., Cincinnati, O. 


Something New! The most useful 
One, two, three, and patented improve- 





















Bucket. Gravitating. 


“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 
Philadelphia. 





151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvements 












FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE 


COMBINED 





four spindle drills for ment indrillpresses 
light work. for years is applied. 














Eels Corliss Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 





A GENUINE) 





FRICK COMPANY, Builders 


WAYNESBORO, PA. 


“CORLISS.” 










M. @. BULLOCK MANF'G. 


FOR 
—PROSPECTINGs 


BAND FRICTION 


HIS TS, 


= MINING MACHINERY. 


4 ye wp DRILLS 


@0. ‘0. CHICAGO. a s.A. 








“OTTO '’ GAS ENGINES AND PUMPS. 


Consume 2 to 7 FE Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


SENSITIVE 








— 


Spindles driven Over 1,000 in use. 
with single, endless Buy the latest and 
belts. Large drivin best. Special ma- 
pulleys, tighteneran chinery to order. 

le speeds pro- Catalogue of fine 


tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 


MACHINE TOOLS 


FOR IMMEDIATE DELIVERY. 


One Driving Wheel Lathe 70’ swing : second-hand 

One Fitchburg Engine Lathe 24” by 16’; new. 

One Lathe and Morse Lathe 82"’ by 17’: new. 

One Lathe and Morse Lathe 36” by 15’; new. 

One Gray Planer 30” x 30’’ x8’; new. 

One Pease Planer 34’’ x 82’ x 8 ; new. 

One Pease Planer 36” x 36’’ x &': special ; 

One Powell Planer 30’ x 30’ x 10’; new. 

One Pond Planer 38’ x 38"’ x 12’ with 2 heads; new. 

One Powell Planer 45"’ x 48" x 14’ with 2 heads; new. 

One No. 4 Brainard Milling Machine. 

One Detrick and Harvey Open Side Planer, size C 
with supplemental rolling table and extra saddle 
on post. 

Send for complete List of New and Second hand 

Tools. 


HILL, CLARKE & CoO., 


156 Oliver Street, 








new, 











BRAINARD GEAR CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Boston- 





NEW AND SECOND HAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
The following second hand Tools we have re 














placed with our IMPROVED NEW ONES and will 
close them out low. 

Putnam, Engine Lathe, 13 in. swing, Ay Em Bed 
New Haven, vi : 16 in, , 
Lathe & Morse, 16in. “* 6 ft. 
Fitchburg, l6in. * 8 ft. 
Ferris & Miles, co, * 8 ft 

New Haven, “ oa Win. ‘ 8 ft. 
Wood & Light, ” = 2in, ‘ 7 1-2 ft. 
Townsend = s a, % 7 ft. 
Fifield - i Sin. “* MH. 

New Haven, . - Hin. * 10f€. 
Heavy pattern, _ s 2% in. “ 15 ft 
Heavy pattern, ” = Hin, ** 2 ft. 

| eonard, “ m= * Oe. 

Am. Tool Co., No. 2C sitiees tines Lathe. 

Gage, Square Arbor Fox Lathe, 15x} 

Badger, P laner, 24 in.x 6 ft. 

New Haven, 2% in.x 7 ft. 

Pond 26 in.x 8 tt. 

New Haven, 30 in.x 8 ft, 


ENCINE LATHES, 
BRASS LATHES, 
BORING AND 
TURNING MILLS, 
SCREW MACHINES, 


on hand and in process of construction. 
Powell Planer Co., Planers, 22-24-30-36 in. 


BRIDGEPORT MACHINE Gould & Eberhardt, Shapers, 16 24 in. 
Large’ Assortment of other Tools, New and Second 

jHand. Send for Complete List. 
‘ J.7.McCABE 


68 Cortlandt St., 
E. P. BULLARD, BRIDGEPORT CONN Successor 10 E. P,. BULLARD’S 


PROPRIETOR. NEW YORK. ! New York Machinery Warerooms. 


New Haven, 32 in.x10 ft. 

Old Style, Shaper Crank, 12 in. stroke. 

Lincoln Pattern Milling Machine. 

Brown & Sharpe, No. 2 Screw Machine. 

Jones & Lamson, No.4 do. wire feed. 

Brown & Sharpe, 18 in. Automatic Gear Cutter. 

Upright Boring and Turning Mill, 39 in, New 


NEW TOOLS 


On Hand and Early Deliveries. 
Fitchburg Machine Works, Lathes and Planers. 
Prentice Bros., Lathes, 14-16-18 in. 

Hendey Machine © ‘o., Lathes, 16x6. 

Lathe & Morse, Lathes, 21-27-32 in 

Wright Machine W orks, Lathes, 16-20-24 in, 
Fay & Scott, Lathes, 28-32 in. 

McMahon, Lathe *8, 16 20 in. 

Prentice Bros. Drills, 20-21-25-28-32 in 














Mass, | 
| ing care, 





S TEARNS MF'G CO, |THE PORTER- — 





ENGINES from 15 to 400 eg | 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


STEAM HEATING. 


Barnard’s Condensing System will accomplish the 
following desirable features : 





Saves Coal, Perfects the Circulation, Prevents all 
Noise, Prevents Freezing, Uses Exhaust Steam if 
any, without back pressure, will work at any press- 
ure of steam, high or low. Has no Machinery need 
Is adapted to Private Houses, Flats, 
Office Buildings, Hotels, Factories, etc. 


GEO. A. BARNARD, 


No. 15 Cortlandt St., NEW YORK. 


CROWELL'S PORITIVE FREMSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas orany Pneu 
matic Service where a positive preasure or Vacuum is desired 
Any pressure from 1 to 10 Ibs.can be obtained, and main 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 
HONESDALE IRON WORKS, 


HONESDALE, PA, 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of a)] kinds of 


SMACHINERY. 


Ores ial facilities for Accurate 
Jor 












The best en 


WIL 





gine in Americ a for sn Work, 
LIAM TOD & CO., 
Youngstown, Ohio. 





OUR 
NEW 


CATALOGUE OF TOOLS 


And Supplies sent free to any atarens on receipt of Ten 
Cents in Ste unps (f¢ vr postage 


Chas. A. Stre'inger & Co. WV" Detroit, Mich 





“ Prices 


is the bes 


The Lane 
a high ideal 
and invite 
are If vou 


seen on 


e of these, writ 


THE 


are low yet quality tells.” 


A Corliss Engine 


well desi; 


gned and thoroughly built, 
t the world today possesses. 


& Bodley Co., Cincinnati, O., have 
of what their engines should be 
their customers to say what thes 
IWant an engine and never have 
e for descriptive circular. 


LANE & BODLEY CO 


CINCINNATI, ©) 














LANE’sS 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
earried in stock, made in 
large quantities, with spe 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


If you want one Engine, 
it will pay you to write us. 
. you handle large 
2 quantities, it will pay you 
to write us. 








WORKS: ERIE, PA. 


High-Pressure, Compound and _ Triple 
Expansion, Condensing and 


Non-Condensing. 


CHARLES R. VINCENT & 60, « 


Contracting Engineers, 


15 Cortlandt St., NEW YORK. 38 (liver St, BOSTON, 
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BROWN & SHARPE MFG, CO., Providence, R.1., 0.5.0. 





No. 2 VERTICAL SPINDLE 
MILLING MACHINE. 


This machine, for many kinds of work, is preferable 
to a machine with a horizontal spindle. The operator 
can more clearly and easily see the work and more 
readily follow any irregularity in the outline of the sur- 
face to be milled. 

The Platen is gibbed solidly to a broad and substantial 
base and rests upon flatand ample bearings. Itis 41inch 
es long and 13 3-4 inches wide and is fed in either direc- 
tion automatically or by hand. It has eight changes of 
speed for each speed of spindle. 

The spindle has three belt and three gear speeds, which, 





with two speeds of counter, make twelve speeds in all. 
Atits lowest position the spindle is 1 1-2 inches and at 
its highest 15 inches above the platen. Cutters tp to 8 
inches diameter may be used in surfacing. 


Weight, 5,100 pounds. Floor Space, 82x78 inches, 


A, SMITH, 
Western Representative, 


23 South Canal Street, 
CHICAGO, LLL. 








HAMILTON, OHIO, 


PLANERS A SPECIALT 


New Patterns 1889. 
Strictly t..st class, Moderate prices. 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 
ings. The 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 


PHILADELPHIA, 
705 Arch St. 





NILES TOOL WORKS, 


Perfec- 









l. 








PITTSBURCH, 
Lewis Block. 


CHICACO, 
Phenix Building, 





THE YALE & TOWNE MFGCO, 
STAMFORD CONN. 
NEW YORK. CHICAGO, PHILA. BOSTON 








JENKINS 


WY othing but best Stea 
KK eyed Stuffing Box ar 


71 JOHW STREET, NEW YORK. 





21 NORTH FIFTH STREET, PHILA. 


BROS.’ VALVES. 


FE very valve tested and warranted, all parts interchangeable. 


m Metal used in the manufacture 
id Disc Removing Lock Nut 


Xs used only in the Jenkins Bros.’ Valves. 
WY one are genuine unle 
$ hould you order INSIST on having Jenkins Bros.’ 


ss stamped with “ Trade Mark.”’ 

Valves. 

54 DEARBORN STREET, CHICAGO. 
105 MILK STREET, BOSION. 





ENGINE LATHES. PULLEY LATHES. 
MONITOR AND FOX LATHES. 


TURRET BORING LATHES. 


EXTRA HEAVY IRON PLANERS. 


TRIPLE GEARED AND 
UPRIGHT 


IM 


DRILLS WITH SPECIAL 


CRANK SHAPERS. 
FEATURES. 


PROVED MILLING MACHINES. 


tae" MACHINE SHOP OUTFITS A SPECIALTY. 





THE LODCE & DAVIS MACHINE TOOL CoO., 


WORKS: CINCINNATI, 


EASTERN HOUSE, 


64 CORTLANDT ST., 
NEW YORK. 


Oo. 
WESTERN HOUSE, 


68 & 70S. CANAL ST,, 
CHICAGO. 


ar SEE ADVERTISEMENT, PAGE 16. 





GOULD & EBERHARDT. 


Near Market St. Depot, 
NEWARK; N. J. 


Pat. Shapers. 
NEARLY 
1,500 
IN USE, 
Sizes 12’, 16’’,24/’,26/’,30’. 










Patent. 


-—— Cutter built, witl 
= out exception. 


Sizes 22’’ ,25’’,36’’,50’’ 60’. 


GEAR AND RACK CUTTING TO ORDER. 





EBERHARDT’S 
The OWLY ENTIRE- 
LY AUTOMATIC Gear 


THE GARYIN eT CO 









: =z 


with punch presses for grinding and sharp- 


, ete, 


DIE GRINDER. 


This isa very desirable and handy tool, designed particularly 
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CATALOCUES SENT ON APP TION. 


































THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


Man ufacture LATH ES of Various Sizes 


AND OF THE FOLLOWING KINDS: 


Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning; 
Spinning, Grinding, Pattern Making, &c. 


per PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 

























THE BILLINGS & SPENCER CO., 


HARTFORD, 


CONN., U. 8S 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 





Send for Illustrated Catalogue and Price List of Machinists’ Tools. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened, 





DROP FORGINGS OF BRONZE, COPPER, IRON AND STEEL 


OF EVERY DESCRIPTION. 








CLEVELAND, 


For IRON and BRASS WORK. \ 


Riustrated Catalogue on application. 





W. FIFIELD, 


graphs 


n. 


plicatio 


. Cuts, Photo 
Lowell, Mass., U. S. A. 


nap 


Manufacturer of ENGINE LATHES 
~ 
oO 


from 16to 48 in. swi 
and Prices furnishe 














Every 


issued b 
ington, peck 
(GRANT ) 


machine or manufacturing concern 
hen send for the list of 600 sizes of cut iron 
spur and nore gear wheels and racks lately 
he Lexington Gear Works, of Lex- 





Lathes, 


_ OF Supplies. 


Ww. 


P. 


Key-Seating Machines 
~ and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Planers, Drills, 


or anything in Machinists’ Toois 


DAVIS, 


Rochester, N. Y. 





»| THE POND MACHINE TOOLCO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 


N.Y. City. 


“} | patterns of the latest and best designs. 


;| SALESROOM & OFFICE, 


113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 











J. M. ALLEN, Present. 
Wo. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, Srconp -Vicre-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER. 





THE G.A.GRAYCO. 


Cincinnati, Ohio. 


PLANERS 


AND 


LATHES © 


A SPECIALTY. ‘ 

















PROPRIETORS 


BUFFALO, N. Y. 


PRATT & LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 








24” Pillar Shaper. 





15” Pillar Shaper. 





| 26” Pillar Shaper, 


| TORRINGTON, GNN. 


) Mani |FACTU RERS OF 


MACHINETOOLS 


[ \_ SENDOR OUR CATALOGUE J OUR CATALOGUE: 














PR ee 





PAWTUCKET.R. I. 





Manufacturer 
—of— 


APS & DIE 
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